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<-oL. 1-10 

jlxiJ £yjk X j-to.B j^L~a*S (j* CiLIjiJl JjUxj 

i ki!Lt_uiVt j f A_ajt j^aJ ijjcVl jI»jJ 1$js 5 <il]j Luui V j 

l_iJ5jaS JL—uijja 10/1 f vlll ^y* -J-aJ jJ jLSB (J-kaj (Jl-^»B tW‘■a ^ 1* 3 

J*aJ UJi® J* SJJ_>dl 5/1 Jb j*J kjjaai t S* 

jjf-B is£ jl jiyj • <-jSj cAjV jB Ja*s 

<i-*« 3200 frL* j xIa JjVl ^L-jyi jjl c a. ./I :55j . X37 ^ 20 i>» >^AJ>LB ^ 
jjj CiLjIjLB ^>1 jw'i.iJ ^jLj J _j_i31 ^SLajj - ClAjI jiuB ^yk. js -£L*B ,J4 

JjUJjJlJ diB jL»j i UjS JjJLsjII AJjS .iU Ijj is ^.a;'j (_$j.ixj ^jjS-aS 
<_jUL*j ja-jjLJ L^jlJ i—jj*_i31 jj_a JfiSJI elie. <*jll ^ 1 jj,« Tu 1*1 ^a JlaJj t jJ\ 

^ hc-Sfi j!_^knB <la_uil_jj l£^p_vJ jlLSSll *l^*B <_jl) staple food 

j_)-iii i'll a jLB l y» jjii iiDt^*uyt j*uijju juu (j.ju.1 ^ 1 * 1 1 j aLji < _p^«,i 

tj-U Jajjj i-Ctc. 4—aj liLjAj . J-> 500 ,^-1) 400 0~* J-*j ^jB l-iic. jt& .iL ^ 

JjxS t_ij«_ii j-*-i iji OlJjLfl £_xt jj_j <Ja**J! ^gyuuA £-L£jj] 

A-j ja'im o-U-sx (_]*! _jC i _yt AjjiajLa 4j, ,i l ,.I <L^ju ^'ual (jC- <*^£Ld^ 

flatulence ^aU^j antinutritiona! factors 

(j*j^lijuaVij raffinose jj_Lsl^B : jSt^uJI <Jj* 1 tj-*) *.t**Vl j^i cJ jt*JI 

.(verbascose stachyose 

13 jaj ^ Uiic. Jj-aj CjLjljjLfl ^ iijJ o* jB ,_,k.j 

CjL Jj»J jljd j . A1«J ol jXxa jfatj jjLuk^fl 4ji*j u% j/i/l jji V] Uli 

jjLJ CjIJjL ^xuU diljJjLB cd5t^*u«yi i.*n.v (j* Lc. jj>* 

j <«jJ ^ L-U J-kS ^j cool season food legumes 

. Vicia faba 3 faba bean JjiR 

Cicer arietinum <aJ j chickpea L> ^*=Ji 

Lens culinaris < _ 5 _aI*J' w-'j lentil ^>*Jt - 
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Pisum sativum ,^*1*^ j 'dry pea aAUJ <Lull - 

CiLlljSJI (j_A jiLill AJlILja jiVt ^llj] j^JLaakJ jjSLajj 

: LS^ 41 <_J jIaa 

X44 WjjJ mjc-j * W“jj 

12 AjSjjaVI a. l^Tb a ft CibV jit j ijjS 

X13 u— 

X18 bjjjl ; JaMijSdl ^aj]I 

1 1 8 LJI JJ^il i ^IuAaII t lauil l_Jjfc 


X 3 AajjW’I ISjjaI J ULjji J&1A_J 

AjujVl A_JjL 3I (Jj.-rtl •> aB (j_4 (_}_£ ^Ljjj 1 10 J£L_jJnjjj 

i 1990 is-^J 1980 LJ-* A-a1a jH »jp_iB u ~S cdljj ^-aaM Aj j\1a jSilt <i3Lui 

. £rlaj*}/l JauijjA tlita, (jA ^jic-Vl ^ lilSi j 

liTl-vo Ic. jj (jfQljj Alwi ^»aV Ajjl jfc jJ jj I JJjaS 1 -10 (JSjaB J 

. ^jLuUaU AaA^OjaaH jlill 







- lOvlfcljJlj 

Source : Bedford ( 1986 ) 
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1-10 Js*i J>alb 


1 

Peanuts 

^yj| J Jill 

2 

Chickpeas 


3 

Soyabeans 

1_ jj - ^ J 

4 

Split Red Lentils 

^ 

5 

Brown Lentils 


6 

Green Lentils 


7 

Lima Beans 

UJB LJ^-aU 

8 

Pea Bean 


9 

Yellow Eye Beans CV. Steuben 


10 

Canellini Beans 

^ nljilSt 

11 

Great Northern Beans 

. iL«ll -a .*'U l_ii 

12 

Dwarf French Bean cv. Lumanel 

^jill dji 





jLuiiVI l^lSbjrCJloUJ^I _yUj 11. lO(JS^i jjO 

Source: Bedford {1986) 
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13 

Pinto 

J -iu 

14 

Cranberry Beans cv. Taylor Hart 

<J Jji 

15 

Rose Cocoa Beans 

l Jji 

16 

Brown Beans 

iS — 

17 

Pink Beans - California Pink 

UijyLJlS jj ~ (_j-i(JjiJI 

18 

Small Red Beans 


19 

Runner Beans 

J- h Jj* 

20 

California Light Red Kidney Beans 

jjlii! j-»skVt ij jlSli Lj jjLILS J_ji 

21 

California Dark Red Kidney Beans 

j^yaliJI <_$ jlSIl UjjjijJIS Jjj 

22 

Black Turtle 


23 

Black Kidney Beans 

aj-Vl cSjKH Jji» 

24 

Flageolet Beaa& 

slnSjj^UB J ji 






jU*JVl IflSL tfCJl jjAj j* aV jy^ ■ 1 -10 


Source : Bedford (1986) 
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25 

Wrinkle Seeded Peas cv. Banff 

».V,-A Alualt 

26 

Round Seeded Pea Alaska 

\£jy\ aL-j 

27 

Marrowfat cv. Maro 


28 

White Peas cv. Birte 

frl tnnll A -L-ult 

29 

Coloured Flowered Marrowfat 

Peas cv. Imposant 

ijjLo <Lau 

30 

Yellow Split Peas 

ft 4_C J J±A C.\ 

31 

Tic Beans 

^-2 Jja 

32 

Horse Beans 

^ -U' J >1' 

33 

Broad Beans-White Flowered 

jll Jjili 

34 

Adzuki Beans 

CJ- 

35 

Mung Beans 

n-iL»Jt J jj 

36 

Black Eyed Peas 

c. 1 ^ y* OrV Wr 


Source: Bedford (1986). 

I»-aV <xjLdiii j < H laA j ufi 1 f&j gjJajij 

• ^jL. j t> i ^jtS± itiij jLii 
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o jj-^a fri . dtUjLH pulse crop £xJJolj^x» ^AkLkijLa SaIc j 

(<JLaa) Dhal L»a AilaJ diUjSJI i. «><->_yl ul>' ut ,a».l! U .-g v a Aa>. jj j . <sl_aJI jjAjjt 
d l l jl jibll £-1 jj! ;jAa> l i ^ ^»Aidlj.d: 4_)AlA 4jasl ajjkVl Aha HI j i GfQltl J 

jjlall t j-a £_k*aj £jl-i Dhal <Jail Lai (pulse) jjju a jyua ^3 (J£ jj 
^__u <_lli 4_slaJI _jjiJI 4_slda^fljj . dlLJ_jSj3l - -»«H 4 <-_ jjjA 

o ^- ■» , ' (^j-i J-j j! jjVl j unripe pods 4 a.* >» U31 jox- dd^LJ 

. AaljLJl djljlfill <_>Aaju ^filjj ijSj A-iatill JaLB 


: Manufacture of Legumes djUjJall ^La 2 -2-10 

jj-jJlj d-ll-.iljLB fj-a <J w^iaII d ll (j^a AjA*J Jj^Ja Ata.ll 

aA_A (JL—14 ^L-au (jl Vj * jljjJI j 4 _jjA*JIj 4. jijJ*a_yB l. j iU» /a ^y-3 - a A^ 
(J-aLc. dLli > . »L>i i L$J a- * ! j . i> (jl j_»J ^sJja (j-ljVl AajaBj Aa i» j diLyuaB 
A alj . <_rvU AjL*J j 4_jaJj * jk^vlllj ^IkB aI_ja 1I AiBvj (jjj (jjl jolt 

(_fAIt (Jt jlafl dll j t 5 Jc- dila]jaJI ^a 4 afr-A 4 II djldijH tliLal AaJkul ^ j»aSj diAa. 
(jjJj^xJI 4_jjC. dlLadla ^gJI 1, n./u.-a' j-J jia jj-C- dUjlj _ t_Jj*-aiB (J_jil •Ludlb 

ji.-aj k_ilA_Ai <jJj JJJ*J A-jl Aa-B ^ hall <ji dLi Vj • Liill ^ <aii j 
dlLJjiill Aajjla. ajUj (jlj JaSS (jljAjpV dililiSl (J*^a3j ajk-ealll 3JI jU ( dllJ_^Lll 
. (jAuJI dilla Aka 1^-alAiluil d j l j . i S j . i l dlfcj ^ j l aB dlSj ^ja (J!)Llaj La^ i^lj 


dll, ■d'l'ial (j! jjji! ^da j-a>j _j-S i_$ Al.■i.^a'iS] aL-ijI ^j-al—ij ajJ_i.Vl AjiaJI ^j 

djl adtkall (j_4 j-Aj Tufil j-Sjail i—ijj-mJI jjLill (Jd-t) djl_J_jiJI (j_« *A_jAa. 

AJ 4-jl Vj (jLjLiIlj <_jIaJI ^u^-i AS <jl (j-e IjjwaH (JjS ^ja o ja.di aB 

(jS Ula. aladyi lAA .J>lj AjAslII dll^’i na j <jld*J jj$\ ^j»^>l 

b_j-Sj jj-4jij JjA (^J-Aj A-jSjJkaVl aA_>daJS djLjVjB * a£&jIj « (jl jjIj t ^LLJI 


^ alw-dJ <La.ki.Aa djl jlaVu.i] 


idiUljLB ^LaaAyt ^a<jj dij-a LaaL-ouSI 


aA_A A_adj i dlLjl jSjB ( _ s -lfc L§-ka JjdS A. di a_; ^dll j SnSCk foods (^B-djll 3 jAc-I 

(saUdillj JLiIaVl)tUa jJuJl I JU>Vl LaJ_m Vj lAjl_JLa VLjsl UBji. 4ajt*y| 


jjl dLdV j . AlA_a.VlJ a-l— jVI (JL-iaatj <J_)lLa tlA-iil ^d>l^ijuil JaL-aji dl_jJ-Jd (jjillj 



- 11 - 


^ y A ^ J l. i»l 35 ^iVi j ^ j £ j^Loil (Jjd jjjhkj 

<_2i.i diLaoja ( *-a^> £-L A m Jl.LB |Jj< ■■! i a-i-Ji^B CiLaai*!! o-lA (JL1 aijAaw 

• 1992 fLc. ^-S 4_jJjjVl (Jj-jluS JjJ jVjJ (jjjL 2-8 _pj ^^B-vJVil 

J^l j*JI (j<» extrusion (j£ulL (Jj£Liu3l La.jljjSj ^ 2 jJ 34 (_$ill ^iiill 

. ^iUiLill 5j.ic.l jUlojl ^jlc. C i.i&lui ^jil! 
£_L»<aj Lj ( _ s -jfl Ll.iLj.ViiBj 4 j.jV. ^'B cLiLj1a*JI La JjLVimj 

« Aa jI 4 * U l ^ A \\y i.ll /j.4 a al"'-v a A vA _\f-- ^ A-s/v \a 

Faba Bean ^aLJI J^ili 1-2-10 

(jtxL ^.4 /u ^ -llJl J jill ^ A a L aaP ^LiVl A>* 

1 2 ft ^3 -a^ii XB A_Jj^ia SA._a) AjJiIa ^)Lj ^^ 4j± jJi4 J^3 ^*l4AaD ! 

£—« L ^. Ltl-y £—a 4—f. jiUB (J_j_iH C.ll j,U (j_« 4, ij>C- ) jl JjfjLiH 4 (<cLuj 

4 ^ o^J* ^ ^ <_P“4j 

(J_jl joB j Ljj-a.Sfl l!iLjS-»B lP«-J £-* W^L fa jyi olila) SjU*» 4 (^J>H 

(jiiJUj aLaB £—* <- 'u ia B JjoB Jjj_j ^j-lc ^Lu) duLifl 4 ((jLiai ^ w-uAj 

. J&iB 4jJLa •S A •>'■*!) jljfcl (jjia 2-6 (JSPB ^-Jajjj . J-iL j5L]I 

.m j alii. (_jij staple food LALj (JJDLBj (JS 

_jjl_L_ii jl (jLlai a J^-a ^gS LI (jLxjLil (jliA 4 ^ 11 ^. 1 mU Lxp. 4 |i_-«jill AjJlc- 42ajj! jj 

( _ J -B 4_lLiayLj . LliLjakjB (Snack ^ a_JJ—u^al jt 4 j. m j1j ij.il 4 ^ jS |<JjLij jiVLuiJ 
Jjjll) tl ajji-J ^iLB (Jj-ill 4.imj'i^ll lIiLIILaII aik 

i»-^L lJ _yMj ^JLuuB 4_jic.l (j_a g- jj ^ 4iLJI jjiJI (jl Li l^jjl jaJI 

• (W \. 1 . ul aLS l ^ji c. jjijS (j-» ^wij ^LL _jAj) ^LiaB (Jjill 
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Jjifl jjl 


C-uljJill 'Ul jl 


_L. L£3! jjIJI 


1 i 98 ' ' r <c-U*j 12 i-iA 

5: 1) (jJ 3 Sa»1 '-A-py^j 

ijjz. <?■> 

<__ii >31 

l 

^ >S2B 

Aj J^tt j saJI AiLjaj 

i ‘ 


3j^aU\ £jj 

Dehulling 

i 

CjI _alill 


<A1>1-C-Ljj 6 aAaI 

I 

ji jaJ JuLiJ 

I 


A-B > jiUI 

H^3:l) 

4.-£■'—i I 6 S-Aa! 

ijl^. ^JJC. 

5i >31 

1 


cl-^l Al_a 


«La!l 

(fWOJJ 1-5:1) 
j 75 sa*] 

1 

^ j.i i j \a iU j ^ 1 a i l 4 i\ . 3^1 

i 

3 5 ;a 4 >3i 

(jjAiitt j^ac- ^sluajj 

.i 


>U3i 4 jjjA 


i 

JUJA f J& 

1 

sltt jjjaall ^jLjaj 

Jjl >l j j 

i 

c5 ic. > uVii ' 
Aijitt ©jl 

3 30 sxJ 

I 

Sj^j ulll 

I 

15) o=»'jSi 

I 

clij j ^AAjJI ^XA^vlll 

<j 6 oAftl ^>° 1 75 Ale. ^plij 

I 


iALjJ 

MaOj3:1) 

r - ^ j 

A£.L-i ©AaI ^litt 

i 

<A*.s\\W j jal.-v.tt 

i 

^l*tt <sLja] 

(_]- ■ tt j^tt jajly j 

i 

JAJ j >1 

i 

-JJf® 


I 

(J*/xill 4 <1 . 3*il 
^jlc- ^*\aH 
1 


» j\ i .1 


Jjill jL : 2-10 jSk*i 


Source : Youss cl ef al. (198 •) 
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Cil fjk)l ^jLajSJI jjJI 2-10 Jj^-> o&ij 


. (Jjii] aL.ISJI jjjJLi <jjlL» lilljj j^ .a a a. » .. > » <-» , a 1 1 (Jj*^ 

(j-* Jjifl cjUoL* ^yiu^yi jjLuSH srt^j^* : 2-10 Jj-a^ 

• (‘- A * OJJ (J^i 'O >" 


JLj^l 


gPICMI 


ujSjjJ 1 

f UJl 

N x 5.85 

s^jl yi j£M 



9.5 

3-3 

1.3 

0-5 

32 

54 

aU£» jjiJi 

7.4 

4.5 

13.9 

0.4 

28 

47 


7.9 

4.1 

31.6 

0.4 

24 

32 

J—j2*x' 

II 

7.9 

10.2 

0.7 

28 

52 

wlAjH <J j y^ 

2.9 

7.9 

6.0 

0-8 

30 

53 

ft j\- 


Source : Youssef et al., (1987). 

j--~l v»H /ja a Cj! jj£ jj Jc. A»-iL*3' <_jaL 3I Jjdl |_5 jaajj j 


.3-10 Jj^J ^yA n. ■ sin LaS Aj j-ixlJI A.u 


. jux*^ ^aLS dAv'ilj *>.V (>a 100/^i*) :3 — 10 Jj-A> 


Zn 

Na 

K 


Mn 

Mg 

Fe 

Cu 

Ca 

giUl! 

2.7 

253 

1640 

383 

1.3 

208 

7.8 

2.6 

103 

4U£]1 jjjJI 

2.7 

956 

1150 

350 

1.5 

132 

10.1 

2.6 

82 


1.9 

1050 

888 

301 

1.0 

143 

7.0 

1.6 

66 

JJCUll 

2.8 

2650 

1150 

425 

1.4 

152 


2.5 

80 

eliAjll 4j j yu 

1.7 

1940 

1670 

435 

1.3 

193 


2.8 

84 

» jl- ^\W 


Source : Youssef et al. (1987). 


A.ilmJl a ja.^B j chemical score . iJ 4-10 

. j*aa ^ ax^UJI AiUiix I is j ? UJ J jili j jiJ in-vitro digestibility 
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fLAJi JjJUl jjl4 A- j lata fl A ni^^ Jlj ^jLj^SII ^LJlaII : 4-10 Jjx* 

. Jalill (jiwJl vjIIu jju <5jUu juxa ^ 4Jjl v iL> 


A/E ‘v-iii 


cluUll Aj j 


JOUlt 

I^JAA 1 a ]1 



103 

85 

95 

100 

112 

129 


120 

117 

119 

121 

139 

172 

O- 

157 

173 

153 

155 

148 

125 

0- 

34 

42 

39 

21 

38 

61 

j— 

Al 

56 

43 

34 

48 

46 

J- ■><•■■■* 

39 

48 

41 

27 

42 

107 


96 

90 

101 

92 

107 

114 

Jj-Jjlii 

56 

79 

82 

73 

89 

81 

U- 

111 

110 

116 

118 

141 

99 

a-- 

40 

108 

36 

72 

130 

31 

jl-ijijj 

83 

79 

93 

97 

108 

141 

o-2U 

34 

42 

39 

21 

38 

100 

jl a/UI ^UaaH 






J-iP* 

A :1 at aH A..-.X •. ^a^)l 

98.4 

97.2 

85.0 

92.7 

75.9 

- --- 

99.6 



u.' >^ aji^sa y h si all ^wLil a EAA j EA.A. * A/E a uni 


Source : Youssef et al. (1987). 

J { j^ (42) lAt** c*-^ W 5 Sjl^* J 4-10 Jj-^' c> 

1 ^ »\**< L * 1 *^ ^ Liitill AjUaaII AaaaJo^JH U 4 (21) A-ajS (.Jfll ^haXaII 

. (JdiHj (JaaAaIIs »jl ■ ■>» 41, 

1 j>^i xi Ziena, et al ., (1991) o^j^j *-4u J J) »j^V' j-^j 

<±*.^ j easy-to-cook <V~> ^^Llt Jjill jjjj ^ <Ji jj 

^ *' ' i y A ajj ^Jc- ( —hard-to-cook 

^ Vnl 11 ft -Y'v t j 4X-l —oj ij-A L ~ 1 ^ J - ^^^ 125 ^1] 100 (jA V—^2 
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jj-liL* tj-*j A-lal*.*! J A_*J j^H a^A Cia_^a jl JSj . Ac L* a j*lc- 

,jJk | <jj»jll > >» « B (JaI j*B (JA (J-olill J AjululVl AucaVI (ji»L *a.Vl ^jJc- -tAivfl 

Oil ^ (jj^ ,j-S jUD hi jjkil aAiJ j AcLa 0-IaI f °125 -1C Jn« jJa iliaj wvUB 

. Aw. <•» (Jjftl jj\v\ 4 i.-\tt i ( jjjC.Lui oAa! 1 20 .IC- 

J-jjj A_j Vj l 4 j 4. o ILJa Aij£ jB ^Jc- (JaaAaB J Jl a jijj 

JXj (jJ jX»-ajj LS^J^I J J IjikJ Jua ^3 >i»4 jjU a jy-n ^ (jVl 

. JaumjVl 

^S_*B ^aJJI JjiH-j *-C. jjlA slAa.1 u« ji *^l A -v y .* 1 ja. ^^ALo! 

,jLs | jL ' i £ a/^£ 1 700 Aaakliij j j jjIa 2 ^ljj) _ jl'^ft j jiUj 

24 0-*) oPjj^I ty* j L_ucill Aj_jA*j AjaaI (Juaj ^.lUI JjiB 

— S ^ \Vi »« i A . jAil a ' i A-jj c .1 aJc JjiS ^j‘«. Vi ^uj . AcjaVI (ji»l-4^.Vlj {X34 JI 

A_^k(j (j_4 . (j j . y»B (j>» ■ \ ««.*b AaJdi 4<^'..,j f.) jc.^ staple food 

■k -k’ Je- aLJi a jgS iiaj <_j jfc JL**i ^ jjjc. jl jail j\jc.J AaS (_j jaJ 

Jj*B ilAjjaj Cijjia j t ajifcS j^ 3 ® O'* l£_A' jjtj (j-iljB J J*® 
>iLt ilA >Vi a B »AA ^a! (JA j (-v« Ufl I i*k3 jB i (jjl®) AjniaJ (_)-al jaJI (jcou i » 

: Aj^liJl j j S ja^aB 

Fried products diutll : V jl 

(j5L«jjyi t-l i . >» y AjuL> 4 4_jjc.l£ (j j. ^.B Jja 3^»B Cil>Vi4 ^.1-v'uuTi 

^ tool Jj-iB ^Lul 1) vlu^ aIwi.u) cjLuSj aU.Jjj refreshment 

(Jjjll v *A >*>1 4 A_a.jj t 1 ! IjS ,jJI jj. 4%*B ^ ^aii Jj!Lk-4 Ajlfc jjjl» (jc 

^-1 jJ AJiLiJ (j~jjl» (jc ii5tj fragrant faba bean ^-Ij c_i j*j ^aLB 

Jji j3-iB v*A ajul aXA j^_Jil (j-*J ‘ A jlj-»® (j—4 4*^4 4 

(jUaj (jlc. di\ >'i a B »aa ^jjj . ja^4 gjLi jAj orchid bean -v^jj! 

: j*iB ,jk. Jj^jJ Jji fjjj • is** ‘Oauoj^cHi^j 

• •Ji'k W® J^3 Jf-*® k>* u£i ijx* t5^*-*® *^*® <X* «Jj*® ~l 
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. Uai j CkJj bji j JSj (3“ ^jjj jjiJl <- — <__i 

. 4 JIj*y $1 ^9 jjijH i m-v' 

• J-^Vl <_yj] a J*^ai3l (j^! JjAJJ Clu jil LS* J*=^ 

. JsS-I l^. aj.iI': Jja ^lLJI ciL-ajj jjJoB 9^u * _& 

Wu Xiong ^ <_• j^uj spiced faba bean Jjidl JjiB U 

^ Dou 

. (. L»jl 4-ajluJ Jjill jjju JxjC- ^JJ ~t 

: j _ s Aj 4alu_£i!t jJjijjJI 1 _yx».)j ^Juil >- »!.>»' —, i 

Chinese pickly ash 

Staranise 

Aniseed 

Cassia bark cinnamon 

. jjJlJ] a j\ jJb Cut* jtj ^^Jc. ^talaS - £ 

. ^ < -*»->) j £yda]l aUJ {ja jjlJl ~ J 

j..xiA_ydl »na t- it ■ 's\\ ^»_j >La\ 3 o J x-itll (_J_i^oljj ^ "i^ j jjJI aj _A 

. jjisll i licorice powder 

Brewed products cjUTvUB : Llj 

p >k]» ^^-3 (jL%J (Ja 3! J^laall (_5ji ASj i ^ jjjS £-U j-oauJI <c.l.u^i] 

(j^» LaIjIv* ^3 ASiC. JJJ*J Jjill JjAu J • u - <d l aAA JJ_jlaJ ^ La*.jljjSuIl j 

4 a\~iC A. £-ljjl ajLo£ ^.AVimU l$ili < ih - \ .. A A jU -ol (j>»\ **vi j C*il 'j'i j jiN 

^iLlI (Jj_iR JaK jia (jc. lg« Ut^aJ (jSL»J ^ylllj SjaVuII 1 SailCCS CjL-aL^all 

J J-S (jjCa^C. ^Lljt f-y_J • ^ » <al % 4-uuioaJ jj^}la tjlljj aL»3lj ^L*S j 

i■ y»l l jjjLaud! a^A L^J 1 ‘ |>»ii<a>nli (_JL» aJAa_a c~i l 

XawjJ . Qfj-alL-J e liM CiUiaLa^ ^3 hliOgUO <3J Jx>oJ! villj 
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A Cm. -n jjLjJai AX.y JJ.' 0 .:J1 CjUjSLaII <_JA d »t A- a ltA iaH (ji a jLiyi 

. »» UW 0 jyii 

Starch foods Aj 3£V! : liUlii 

^ a JJ ji alj_jtS 8 J >itl \A A-al -V' . J ^j_5Lu it A iu\ A ^llLat W l»at LmuU 

A_j jjSLJI {j-a £l j— it j-Lli] (j-J J Lij ^loaiLJ . t^5 j-S.1 ^ j’u . rt'i 

o~* -i-pc- (j-* Jj-ilt t-ii ^. w'l .m j j . ( _ J _l=Jt ^lli] ^ ti£j noodles 

LiJaji j . ilAjjtLi j_jA ^yje.1 a-_ j3a tllti jAj a I A a a i a H 

t-$J Mil' j wAJ^It A_sL»«aj JL-XJ lilJjj ^i_ajt ^yi A ia a £-t_jjt ^Liiy lj_u>jAj 

. |>« Lit' a_jLx aI iLxT iia ^*«—y jUj a. J t AiL.^ 1 jZis ^jL^.S/1 ) _^ ruj ( j-Sj t Jl£jJI 

Aja.jB J;-* LaIa U j_a> JjjLfl jj_gt xia Ajj^aLa JjJC A_xjjI Jiaj 

A_1a£u> jl A j. j>ajj j CjLS jiL« AjILaj _1xj A_i£dk_x jy*a ^ (Jjilt ^l juX) ^.u t-_ n> AuIjLH 

protein curd (j^j j^—® iji—i. >iA >'n.«l' b.i_a aJjJ j > A_jjt-iiJt a^ajI! 

(jiLJt Jjilt ^1 la> u J £-t_i -lii ^jA! jit CIlS j]l j . a j^LiaH »It j .^jL-taL-jalt j 

A —jitlfa (Jj_i3l uL)t , vTm c waju ^1,■>■•>> -...ll.l *L11 A-l . jiui. t Li A , »j~» L-a jLjLH 

^iaLjjalt ^ja AoiUlJt Kacau a-kcn tjl>l£ Axlaiu 1 snack [o<kIs 

£a •’..'... ^liia ‘ e^A^Jt jjjJ! (Ja.L - ' (jjtlj Ajjc.yt a^A ajj^-iixit 

i|AjUja Ci I vu a^ (Jjljjtt f_yaJLjj ja^)!\ (Jilalt ^j« ji |a_jla* dlt’x'nA^ jSjaS j ,..i]t 

Jt^-*il ,^-D <. »jliti j&aSIj cS-^y^ (JJ*® O - ^ JJ ^ lilljS 

. i^DLfl’uuvU A >t*i-t.« 

L&jlj juu !j xLB <Jjilt <jjyL jla toiSu Quebec >^y}jS A*Jali« ^ L»1 

. herbs mUIcVi j cJ j l^jtt i.. «1.j.>il1 La ejlc. j t.A.j-it.-L LLva 

(jju (jtj (_f^Llt J jilt La __>£i Liit.J S j^xIaJI CjL»I .'A'uuy I ^t Ait_Jay L> j 

^g- s ^-Ailt fortification ^-jc jj a ji<f. (_5 jL-aJi jl_lai lif lc. ^jL"uuj Jjall 

. (_>*SI^Aj3LiJ! AjkJ ^y! C. UjJ.i jj 
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Lentils o-jafl 2 - 2-10 

4_ilj -*l IjSj J . S\A vliLJjiJI 4-aiIjB A_JJ J<jl ^jjlj 

4 J •'‘■VJ >ib» A-.x jj ^Lc. Ci. Ja_MjjVl JjA ^j-S jH^i •■■■ 

J-Ljj) ^Juj • (jjVl J iJ-A-aB j-J&Bj <i »»H 4 1 _ J Aj ^Axil 

4 J_.^aB jJjJ LaaIjjj ^ 'f.l L^B ^_Jj ^Jj'i .tP 'jl Ui'l ^ \c . .' *1 ■s.'r. «)l » \ j, 

. ^ y »!&B 4 4_ij>» B i <JJ j_iB J_£ ^ j‘u/»'i kIJ jJait. 3" 10 JS-mB 

4 Aoaj ,__>*>A»B ) j^Ja 5 j yz. ji'h'i j . I j Ljaj ^jj jjjB j 4l»l£B j jjjfl * < 1 . >»y i j 

J J—»■’ ^3*’jC- >_U'-*B *AA ^jB ^iL^: ASj I^ IV' -L A-* j-»B jjiii} jB »->=>J' JaLc. 
*>* • 3^'-*-'* vj A" '- J ' - j' • J J jA-i' -t-'LX- 1 -=>^B ‘ U >11' 4 6 jAjJ' ,9^6. 

JLIaJI Jjf^i ^^-IaS 4 ^ juAiB .-ijjial liij ^AaB j jl> 6 J jzk AAajj 043 ^i.1 *_Lrvl • 

^5-S 4_j>k _>B J _>-*V' 6A. v . ' a B s!)LjV jB ,^-J ^AaB 1 jx-. s ia v Ii i-T; 

^iiij ji 4—jjjc- i^j ^pB jjjJ <jj-j ^^xjj vij XI1 -6-5 t>» ^ jjjj 

640-570 t>* lS- 1 -*® 15-^ ® jAjB OJ^i i) ^ (ji X2 lV 1 ^- Ujl 
<^hjj® ^jUi.'yt ,>.j . (j*’»/6ji j 25 J) 20 o - ) Mj' J^ 5 

A-*j' J 4 < j m’vB 4-j ,_yolj_iJ ‘ <->J ji® 4 pH —® |_yil-jS I. V \» oil | _ j JJ . ' I ^L- 

• vi 

V..I. ' V - L m ] v* t ^c_ii»B ,1 xj jUjj ^i ' »B <JJj *i ^ i *"< i J 

c-jj Ia*h ^°96 ^ J 15 oj-* 1 (exhausting 5iil»Ji) ijL ajL& ^ 

* 

O-IA v ktiv i ) J 15 oX-*l !» »« >> 2 iic wJJ ^130 UkJj> ^Lia ■ Jifl 
(jtjjl* u 6 - instant s j*'-?. (J-jc. o^-sj • (<J«JI l*ij ■. «jjUi 

V 5 -^J (5 25 3: 1 ) tl-*B £-A 6j-^aiB ix.j jL# ^AaJI Jjju Jc. 

4JT-^ Jjl' U^J* ^ ijiv-'Jt J 4 ^ »UUUB jx-ot J J jaJ ,j4 CjLl*^. J ja. j 

^ ^J^B W»JJ • cAs.\^, 6 6Aa 1 ^lOO ^ j 3ilaj 3 6 Aa 3 ^200 
rehydration ^ jjz iolxj <U ij* j ‘ jji/.j ^ 

• Ji'iJ 6 6A-3 «.L*B JjU* 
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jjL 

i 

4JIJ1 

i 

*4 


<USI j_pJ 
*L J) <iL_*a' 

(*'u : 3:1) jli. 


a 4_]l jl 

1 


jhlaLtiaB jy^+e- AjLja' 

1:1) 

4 


4 


( J j:^2:|) 

4 

«U» Jt £xUt 
(1:1) J.J Jc 

4 


cL*^- j o^jj AjC 
jlill fjj jsJ 

4 

A jl*r. (JLoSLJ 

'4 


c$>^ 


c ^aJl AjL-al 

( C U: ^ 3:1) 

4 

J>j* °) Jjfci ^ c^' 


4 

j 


*JtJ1 <li^cl 


AiaJl ^_uliUl 


jWi* 1 ^3 w_LwrJt (f* -0 ft. Atj 

4 4 

a->lej 

-i' ^'lio o-i*J 

^ a 11 <aL-ia| 

_ _4_ j'/j j 


N j,»jol' 

4 


j «a « jjmIjlA (j^* ' OLxILaB j\j*I ujljiu. : 3 10 

. (JjiliH (^JBlSU J Jiis -t_l i ‘ i) 
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jj_c. i (jpjjxJl jj^ <Jlc- e.L> 7.60 t _^c- SjjjJi (_5 

(j-lt — (_5 I dill!jSJ jji) (jUi lill-i l^jLi _ jjij (jl 

Ij ^uLj jjVl Jali. <jli j>5 j t. <±iij£A\ <y<S ]\ 

(JxU_Sj j__j ia-Lkll 11 a (JJU (ji di j- l ^4_4jo*aB (j_* 

4-dyjAII 4i\\J )J\ (jJatA^Vl ^ (jic. jjVl) SJJj£ <-?• J-iJ <J*4 jujV| AaiiaVl 

. jjSs j 

t5~® 4 J ^ jJjoiIjjjJ! ^jTv»jj 

(J JjISj J! J4 JJ^T <J 4)_>M' .13 } 

^L-aSkV' (.55-10 k jiiJj . id-lx-al! 


j^aLkllj ^JLaaVJ <$jl-9uSJ) uySJlft : 5-10 JjXa. 

(JjSL f j* {A 100 Jil) A^laI! 


1 


** 


401 

^44' 

16 

((*?•) 04j>4 

1 

(i*^) U*-4' 

1.2 

(^)jUj]I 

0.4 

(^) ? uj <_iu6/i 

82 

(^) dJjjjA^jjSl! 

1.6 


•22 

(^?4») jjLxjili 

0.2 

(^>lt) jj-VvH 

1.7 



Source : Shekib (1984). 
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£-• (jaXJ! ia-li. pi jj _ jlj-L]l ^ya *J ^ <jl J-^J 

(JmAjlII ftjj j»- .. <a ll JjjiS (jli JlL Ajl (jjx (JlilabU LLS £owjj1 

. aU£ 

Beans 1--3-2-10 

^_jj j »a< (^-*J • (1 — 10 (j£-kl!l o-i-J.SC- J-lj-iS -l_xjj 

jl jjj^S 0J_J_*<a 0 -S^_>_JaB £-1J-jSn Lulji-olill 


n! 1 > ^ ^_j±L-» « j>-a (tl.>ij.i Ajlx ' a jy-^ a-Sj^->41 


' t 1 Tl 
^3 wAj au> 


: 1$ a A i Aii_x-« £-l>t -S>>j 

Lima Beans UJH LI>-oL 

Canellini Beans iS W^ LI j- 3 ^ 

Great Northern Beans LIj^>li 

L»] j ojl>JkJI (^IslLiPj Ljjji tl jjJaiJi LIj—alilt £- jjj 

A_)jj A_jSj^«Vl 0 '- %*i<" CjLjVS j . * <\* jl a Sax a]} j\ AjxjlIaJ! Q j ^Jc. 

(Jl5Lx l. ^ jlf - (J^*-<a2kJ ^jj v > j.'3> ^Ul jl-la jjjlc. Ll>-oliB J_^xx!' l jfL»j 
J—« cLJJ'j —»jjxj' JL-x l$Jc <JLxi5> *IiLVjB ,_>« - «, • j 

iB (jLi FAO A_c! jjB J A. aif-Vt . J il f I . -»~^y Lxuj . A-JJjiaJt CjLjV^B 

J ^jJLH y^\ ^jic- Ll^-aUl] A aiLI I Alu-Ji AoxuX'jll 

(ofa <JJ?) £Utf1 a_L11 


400 

\_ 

340 

lh^' 

272 

LlUajI 
•* *1 

245 

L yL t J 

130 

AjSj^aSH a-Vx'-ail tljL V_j1I 

130 

-UU 
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o^joa! Uj^Ull jal jjj I'jol -s -jj ^3j 

: 12 (j^# AjJlLa £-1 jji t^yiiaJU Jjk jj j . ^ j'-'"... j 

. . £cjI jjiA\ jl Ac.y ^-LxlJI ^ ^■'iVu.Uj (j jjill AlijJb < - «l i. --. I —I 
. LjLalLl u 111*“ill ^.iLiuUj jjjill aJJt^A <■ «1 ■- L —.1 

. (JjJJ! AjauijJa jjj§ i --)l i *- U u^al — £ 

LiuJJJ X22 t5 Jc. (_Jj-IskJ A_ibJ1 LJ^alili jjjj jlj AujjiJI A^jwjll jj*J 

Ljil Lj»£ a a j ij«VI jilaj ^ ^p>.Vl ej^jM jjAj JSS, ^ic. 

.AiwaTi (jj-Ja jl —> i . flatulence ^-LiLjU am m«tt ^1r. 

• (.5^11 J»jll ^yic LJj^aLi? 

Canned dry beans 4ak*S 4iUJ! t^uaUli : Vji 

a ^a i LI _ ^ jp, l c it, 2jiJt 2L ^_3 LjjLi - AiUii LJ^-oLil! '' 

. fj~j jiuS J&La a-jjc- j2t jjjs cu L j. 5L . 1 l jj-jJa 1 jlSj hard-to-cook 

ji L«£ . tijk A-LaivLa Ajj_au 2! A_tjJaj]1 C ill, .& La Ijl jj jJI Lajj-oia. SjaUo *sliujj 

(jl jjjLoJ . Cit -j^Jiali ^ All A_j_«a^a ^ L.J A_j_jls^)li £_Sj^x yjK ^ a jj j jA'.s l 

(a-JLc- Aai_u«j A_ aJLc- ejl^a. AjxjjJ Auul^a jjjfc C-ijjJa C..tH jjjiCjl 

J-S j (J_j 4 (Jj_U sU-iJ jj-l-JI 7 z ., Ji Zjjj-Ja —i*J Loj« A^^uaaJt a^AlIa 

CjLJ jIJI jj_S A_^g^.«n->ll SjfcLla ^ j.i‘i>nj . ^t. Jil l ft-l^a if JUi l Aja LjU^laj j£^j 

jjJI ^.iVi .mall sLJI U j^sliS ^yjJi 8-JjaJ aJJ^aS (dal_yj| (j^J • A*j LuS ^»lc- Aj>.jj 

Aj-l-J aL» j»1. l 'V' ml jj! et y*. . ^..Cu^rJi A—jLaaJ l.unlia jjjSj jl ^ ^ jiiH AuLaC 

juj^ 1 £-* uj^jj jj^ 2* splitting Jiljiij jjujj ^21 

AJ LJ^ali!! ^j-jJa A_jL*C- j^_S j_juuJ 1 AiXji fLt J A’i* ■ -j jts Aua>lj jj« . jja. 

d jW. ji pLJI jj-i L*] LJjj^aliS jji j <■ _uL*i . jjjult jjj 

t'll j J ■ >»i a t_J_ji~alti1 jjiu li.li) JL43 -^■. 'k ^.Lit ulill ja^aC. jl j_j ji ^ 

: aJLJ! CjI. L u . 21 jSij Aul*2t LJj.221 CjILu» >a 1 j^>j . (_5 ji.1 
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: i JbULH jjwi c j y^ualii) ~i 

JU3UJ t j*JaLaUl j j . nC - yi Pe3 BecUlS ^jjLj <3 j jjla8 fn 

Ijiiajlj 4 _j5j j£i\ o.V WaII CjLjV jli ^ja JS J 4-«t$Jt AjIaaII <jje-S/l <_>-» guLiH I^A 

j_aj <.il» a!) ^j_4 (jlS (Jll*S JaW Jc- 1984 ^le. Ja 

£jU jjJtvj'yi (Jj-uill iJ^eUUj . (i. x U .a H ^utill JL-eJI <j j j3l) lik 905.396 

4j —kl y-S (jj j& ijaVI ,J_^aSJ (jja. C*“* J J 48 j»lj-5u ^_}3 t> . % . j (_Jj-11 

. mushy 

: U]—ui 

4 jj ^_aJ £_a v_aJaj 4_j£jjaSM #Ajv1a1' vJjL-'V jJI y-3 ^ i. -*J 

: L»1 ^jlill Ija J ^jw'u.hj 

Pea Beans 

Great Northern Beans 

AJj . (Jjl ( 3 j li J Igjlj lilJ ijl jja jjSI SjjiS/l ^IjS JU1UJ 

^j-jxi A-Sj • j S .- 8 AiLjaJ £A -Ul a UP j i . ~r- yj ^aJll ^ : .ul«7i 

/• grain #A_a.j 9 <j-8 4 Jii 1a j_j£j s,, ijLtl'l -u1aa3 w_iuA-ia11 *La8 jl 

3 * - «•» (3-j 8 f ilili jjjS J-a J c 154. y-1) 68 o*) 

fl W't > J (j- ^ A j jl jjjLiJ ^aJ IfaS V *■ ! il Xi I. 'v Aa.jj j . 4j5L-oJ1 

. Ajc. VxSajC- jl ^LJl 

• i ill ^ t t i< ~ £ 

J LaJ Red kidney Beans JS^JJt <jjK *! j_a*J LJ^Ui! cjuLu ^ 

4 . > jhtH <-. *- » At a 8 »La9 J . (JiiA ^»JAaU jaaC Ji ji ^jjlLoi ji (yaJL* 

o- (oj^di ^ 120 Jl 86 t>) UJ 51 ?/^^ 7 J 5 o- ij uAi 

5_j>ta3l g-ljjVl <JaLui I~i_)ju >-..l-U a jjLj iilLj^S tilHiS . ^j. uJ L 5 SI ClUjjjS 

• _y^ 4.546 j' —ij j sIaj 0-065 ^ Shjj j grain J* 
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LJ^ali j ft I l_Jj^aU3l (j^Sjj ojlc. ^ j three bean salad y>yill 

• Lima Beans UJ3I Ul>Jij Navy Bean ^iU 

Quick Cooking Beans 4 juj— U[j^US : Uilj 

ftLalt ^^3 jjAJ! £Aj (jC- iilijj 4 -xjjjji LJ>4»li £&} 

cs-^-'j j»j-jJ>yi eiil—i jjjSjjj iJliLi>j£ 4 . h >t * j»j ^$-9 jl 

1 -i-*j ( a , >>4 1 |»jj (jUa.Vi (j-ojl) ^j) j >yi ciiUbuijs 

4_jL>C- fti j-sJ Ajuj . (j.j.m ft LSI (_5jS-JOI ^4 jjAJI J-ftC- Att lilliS 

30 (j-fl 10 (j—«^5-ij 0 — j 4 ^^ y>yiii ai* fj\i i. j ^j un 

. (J&5U I^sjAL; (jJ-W »Lu*Jj vT.uJI 4-jj (j^a *Jl1i 

Re-fried dry beans j£*aull *&x* 3iUJt U>-aUll : 

- '-■.-J A a >a ^Ij _jAj d. w’> * h cjUv jSi ^ ^yt iaa >*vm 

frozen >aj IaI lAA»J ^jj <■' i\ >Ti Jl (> jA j (jjjjiJi]! ^Lai ftUiaJl i*'l »•»■ j 

jt_Ja ft!^)a.l_j >y]i < ,i 1 a& j . gSLiH t j-A c-.uLij ^jj 4 jU yii£ t TV dinner 
>y jjlult Iaa aIax^j . a . »4 1 ^U!j (jA-ifl AiUy £a pre-cooking 

. CLujli ^ a >AjJ 

Bean flour Uj-aUJI : UJj 

(jJ-JI pre-cooking ^aa* ^yj-k <jL»& al»j £ y>yil! jjAj (jsJa ^ij 

(jl jjJI ajLiiyi jA->jj . Jjlj»il! t_ysxJU jiAx.] ^^-3 (j..*a / »j (jj_5LaS ^AikiuU viLux 
tijijjjjiii saa (_pu ^yy aas>. jijii'Jt Cjjeyyi (j-# y_j^iiii jjjsj uji (jiLaxi 

. black beans ftlj >4114>^U1I jjaj ^IaSoJ £ U !a] Uu* Vj 

Green Beans fl^uaaJl U>uaUll : luwli 

4 > ■., i ji’l 1 \\ j , all (_}_ka] 4 >_C- 4_Lal£J) /j Jall t i I*”' 

jsij . ^j>4I a. 14 >41 3ijki aa>j l>]i yiiS i (Snap beans Jl j French beans 

t_ii» 7615 >^j *y*-ji fti > j aaj i y>yai >» 1984 j»y ^ i aL ^yi 

. (a_j*yi ^yi ^jiyyii (jjjii) 
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Chickpea .4-2-10 

(_jiaLL» )>J _4 j., J A 4 I 4 JI Aj]jiull (3* J4J*J 

^J-Qj ‘ tlHJjij J UJJ® lSJ^J • 

ftLui« (JjSj j L»t jjjjD (ji L»S ^jUS (j^lll tin* isL^JI j^bJI u,)^ 


JjVl JJLftJj S i-'lvj aJ-C (j^OkB *_jlL_ai £■ jbu j 


4«-aVl L|jj3 kliijlijj lji«-ii ft J>ij jiuftJ >■ ti-rtTij (jjaA3kJl 

k _ r i*j AjbA A^iS dosi jikkkb _'ij]b ,*—*!! IjA —ill_ai v _ J i' 


it 


aV 3b'—J' Vt iijL'! aj'^ parch. : ng 0 wa^b’ 




jjb kill j i_g^J jj *' t j<*>axB f.-ll —lb. s\j ''■ (JbikUS (jA-iJI ^kkkiil L.I 

^,. ^i! l IxA k. »L'..gl >—i^njj i k., irk\,1. ^ajjS l$Jj a, \ » > < j b ; v .k,i 

■—»l ik^iVl #XA kli liVj ( _ J -lII j ^jll-kiijlili 4 A 1 ^ilx. JjjLS Ajkiii Kabuli ^kkb 

: (^LU 1*4*1 d*J ^p=\A%.U Attljk,4 ftLftkJ ^Ly-v'uJ ^ILUl k ? .ll. \fv . bl^JI l*JU 


Bengal gram; Garbanzo bean; Chickpea; Hommos; Chana. Chola 
and Pois Chiche. 


A_c.'jjil j Awj^cV' a- 4.^1 .4 klilclk^i-ky Hi j jjuO ^lljVI iL-'j 

16 ^ *j*Vt-4 L^. C L13I cjL 0ji L 8 ^ ^ 1995 FAO 


,j_S LskHij ^jiSS/1 ^JA LajS j 4 


ts^iMi ,j4 7. 

k_iS/b ^Ujyi 

j_LJI 

67.44 

5406 

■i—j*Jl 

9.11 

730 


6.97 

559 

jlbAL. 

4.24 

340 

<J Ji 1 

3-22 

258 

Ull jlkkl 


(jia 


: ^LJl 
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4_jj-liill 5_ajlil CjI j i.il.j.1jjjjt ^yA (j<a_AvH J cP! 

^jl j lall <julx£ 4^ol A^vy ..il l 

^ »-v'l jj J j . /j j.,111 4_jll.} a^jj « > ^>11 JJ) s '! ! ii)l j i it '■ . s’i'i 1 ^ If" . ^>a a jy* ' 

< Antinutritional factors AjiiuU Jal^*ji ^4 VlUaJ el jS^Aj 

Lu. j-uJ ^^JLc A -1 a£ ^-Ic. ^ JL3U jjjj ^j| LaS 

^y-jjlxuVl ^j-j! jijAjJjll! (j_j_S-a!t 4 -Ajaj lioll JLULJJ . (_5 jlSfl dlUl jIJIj ijjlLa 

ajL-aJI ojjJC^a l il-imV l jjl e_j-** aa! t jSjlj i—iLjlVl <jVj ‘ Q* 1 *'' 11 jjjb 

. ar>.a».!l o^jjl jjijJ Cj)j 4jjliLs L_iLjVl (jx <jaS ( _ j JIc. jlij 


tr _ic) aj—ail' 2-1! j-»j 4-1*11!! (ja-axI! jjiJ jjLwSJ! uuljU! -6-10 JjJ-a. 

. (jjj JJ-lUji 


S^Ajiail 4 JI 

<Lal£ jjAj 

ujl-ll 

25.3 

23.0 

(X) fUJ! 

5.7 

5.3 

(X) oftjli 

56.0 

47.3 

(X) *1_iili 

4.9 

5.8 

(X) <jjtiili CjLjSUI 


63.5 

(Z) Au.1^11 vJ1j\ j2uA 

2.8 

3.2 

^- 

1.1 

6.3 

(X) cJbL^I 

11.3 

19.0 

(X) Ajjliill L_itJi! 

1QQ/^U jjUaJI 

418.7 

342.9 

JJ—*“■_>* 

47-4 

185-6 

-JuJU 

124.8 

141.0 

fj-J«ic.U 

5.6 

6.6 

2i- 

0.92 

0.96 

(jal-=kj 


2.95 

A.... :,j 


Source: Williams and Singh, (1987). 










- 27 - 


wit j a1a 15LA j jiJ w-uSjali 6 10 

4 .AJfll IJ A (3*^J djj±i. 6U >JI (JA JjJC- (_>-* (jjfl -iSj • i 

w.it ..uy>j £cJeJl_S 1. ^glfr A, ...j«yui->'J il)l— jl ajt ll A. >/>' a >B jjXjI 

jjj_U aj!a»_aB aj*. ^ AjjLvj dJj _p^y 1^-1 (_ k»j j 

^-S l^.iLji ^^a.A-vH jjUu Uank aJ jaII AjAiol] s^LAaB (JaI_j*JI (_£ jUaa ^jJaliajj j 

. CjL! jLH ^iU jli J4U 

jl A_ijtliA jl s_^-wa431 4_ll Jy jl A_L»IS jjj-J ajj .n 

CjI nY'aB jiuu jtic] (jA»u-oJl killj J] w_ilat Ajiax« j\ Ajjja 

^ ji . oS iij-b ts 1 ^ 4 ' c i cLJUJ ^SLajj • iS_y-\ « 1 iUjSa ^a 4 _Uli. ^ CP 

: j'* >Ii Jc. a~> 11 

Whole dry seeds 4L»tSS jjLfl : V ji 

ijxtC.Ljt Jl AC-La ija aJu»3 £tdaj ^AcLui 24-8) *U»!1 J jjiJI ^jSaj 

jJ-jl JjH £_A ji 4_IUkJ1 ftXJk Jc. ^JJAjlll ‘ <iT- J (Jjljjllj £s1aSIj (Jjj-jj 

A_jj 2 »Jaj wj^*_jl a ^LUy - ■ - * ■ B illuj jl (j j "j J ilLjj ■ il. Ajj . jj . nf. j 

(^>.■ 0 J wj j_*j j_i.l jc. ji'oJl liA i..,«txj) Hummus tahini o-a-oJ 

cl_ti 4 - u-wkll A_i’wja] ftjjjwolLj , ilk'i: ^Ulj Honimos bitehineh a_u*UL 

ililc-Lui 6-4 (jAJ ^jl jjj ajjil aL*9 -»■»-»■' I jjii ^ii Ajli i^ll\*\ 

AjLiJal ^LaB JjiJl IaJjlj fjj (jjllj Ac.Ua 24 oAaJ Cjlii^l AjIaC- 

^iiB aL»1£U ( jAaA^ll Acwlj jjA . liDL^luiyi JjjS (Jjl_jlll 

tlilAlikljAyi C)~*J * —da jj . atT . J ^.ra.U Jjl%4 c l\»'i i*u^ 

il^pi (JCiUll Aipx. ^-laj) (JpjVlJ (jUjJj Ljjjajj (JS ^j^sla^A! 

j^i t/i\ i jS \ , v^u J <jli viUK 4 ^aLB JjilV (jp LjajC- 

^JjLaaB LiLjaJ LaS uljl JJjJaL^Jl j! ^Tk.lB djLtJJjiB £\J (J<SL*J 

. ^ JjiSJi CjU J^aB 
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AjlILuJIj <Jlc- o jl ^c. Aal aC- ji li*jj 

Ix^J >->m j snack foods — uull Ajic! ^yu^ .«\ ^sii 

3 v \W C5 _Ic* Ouul l (jAJA^a]l <LjJa jLzkjj U^-SJ • ^5^4^ (J-oa^JI cilA^ai <j^ajiJi 
(Jj 1 "va £—a li lsfc-1 ^_J AjJ^)iJI jjAiII j i— ij! jp^JI ^ja i ktkn fu : ^lal! 

(_K*j-^' O* «-te-j u* ^j-yj ‘ Jjl^ 9 ts^] jj-^ 1:6 <a*AL (^40) jja. 

AaIaO (Jj^j ^_j jJjll j a... ^- ll j* aLjC AjIaC. (J j^j IaXxj AC-Lj 24 oXaI 

Sjl^^ A_i.jJ (^-Ic- (i_i-“J : Jji-J 3:1) i- tliV'l l (JajII jA Aja£ £A JaliiL (j^axoaJjl 

j- ft x. n l jjJj U*- 4 ^ J-$ jjiy Jjxaaaj Aoiu ASJ33 1.5 Jj 1 eXaS j»*240 

Jjkiftj jSiAj j .aJjj*JIj Ja^ jjC J jilll J*-" 3 ® j»JJ AjIaC. ^Iaj! Xxjj . ^^aA.3 

^ j.L»JI j-a £-ljjl A. jlnir' ^j-9 mj 33 ji AjV jSLixiH jl jJLuiUj Ajalaij ■»-.! > 

aJlj ajj jaaH 31ja1I (_j jlx. L.,.ii u^l Ajxaillj (JljJ) jX La£ 

^_uiLj ^ a tuTi L$ ila j^aJLj <-L»Ixa31j asjj_-aj aj uA5 <Jlijl^La !il Aa jl j^JI aIaIaaII jl 

jj. ,-yH ^lAaJLxJ (jj3_Jj tu-uvi A-Ufr]l A-ljl jaJI A—IaLxaH jc- k..tfiaTi ^jjJI j p3TChillg 

(^.*110—100) roasting AijjxJij 
Dehulled dry seeds S^aill 4JI>» 4iUJI jjjull :UIj 

k^il ?>Tia 1' jjJajtj 3l3x.l ^3iA_xaj j dhdl A l^ a l jjjJI s3A 31 ^ 

>. , »{ . >vj j ^aa ^j-3 <JLaJ j_A LaS j_ 5 j-il Cjljj_«xk ^a l .^ Jnla . Xju killjj 

3fku LaS t _^-»A-vH AjjiJa (j* 4 - (_5^ ^.lVluij 33 jl AjAjSH j ^jUjoJ j (j^BAiJI 

3_4*J j£_jjJI j (j-jlll ^-a jj-mLall js\ A-sJt j j3_J ^_ila ^_jj Ajlj jjljjjaJI ^3j . «jSj 

kilt,.%' iIaII j~A j . li-A J-kA3tA ^j-3 ^AaJLuU (jjlJl —«alt (j a V^j) aLLJI 

jj.kAi.all ^yAl-kull jjAJk-A^J! AjS ^.iVnAjj ^ILoU Ajic-l^ ^ iaamj (jill ^CjLil! ajilj AjuLil) 

• 4j1J (JJ jjII j ^IaII AsLkJai j>j IsjaC- I jja -v* dijjll a jjasj j «.Ia11 Aj«i Jbu 

Chickpea flour oa *± 1 \ 3^3 : liR5 

xL A_kAaLk 0 jILSj jiAau.ij klua. AaI^JI tlilaaioS 3a.l (Jaxa^J 3?®3 JJa*j 

J-iL ( _ s lL> J ill 4 _j3cI j <JjiJl (jA £-1 jji ^-jiikAjJ ,^3 ^yAAUj jjSaS Xi^ll5 

^_a 4 J 3 I 3 . ^jIa Ijj o3jjJ! ^jJlc. jai- 3c.! ^4 (_ >a> a. ^J I 3?33 ^I x^Tua I jSajj . <JlilaVl 
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(j_4 ^Lii] ts - ® *B i.uk JJU ^--V' ml a— ili kiUjS n_Ail! (j^ 4 ^ 

.^wBj ^1-k aP jai-^aJI jl x fl P) COOkiCS 

^ .a^>AB (J^c- yjj ^j-uiLjiV! A-jIaaj tx» “-^P t3-A-> 

^cr-* &J-A Vi aII A—jjc-Vl 3_ * -5_J.1*P -jjt (_ J _JS A—a'jii-*] jyJ) A-aL-i^b 

. (dhokla; khaman; dosa and tempeh ) 

t L*J j (_y-i A-kll (jrA 5 t>* ^ y> & 3 ac. <Bi dhokla -B Jl» gjl-» 

«..«! »,rtj yi |»32 A_Si_p ^y-Ic AcLj-i 12 »A.a1 JjjI’V.aB ciJjJJj jjjlB ■ijj AoP i_iLiJaJj 

* '.’?• *^ iJaLxjj i A? ““°J ( A_JC. jll <■.' <A-k j£jaB jlJ £cJaPj ^PjaP (j>»«; 

3-A2 £—* (jASASkS bl-k. ; Aii>» I jjjJa^kj jjSbj Ajli killj& J 15 ,yP 10 S^a] jlikjPj 
. jS-aS ji ^IaB AiLaj] ,1*j jUkjILi £jlaj ^yt-vTii JdB J1 jL Aii>»H >i!j£jj j ji\ 

guijjJi A \4 jjt- p \jJ aa Jl jjAJl :\xi \j 

Immature green seeds: 

^j-A jjjC_jJjuil Jji) A~*kB (jA *r.>>iP a1aj£a jjC. jjiJI 

JuJ> Ajjc.ls (Jsbu <t lVl .. ri j Jj-OA ^yj <aua ^*ulj ( (JaISB g*AX i P ^yS J y-a _jP 

^yliB j j^i-jB ^ «A—»P ^yi aIaIS •** J jaaP (^-> ,il (j® ^-=kjb= 

Jj-a ^yJc.1 A_aa£ ( _y-ic- tl kJrx'lP (j_A AlskjAp »JA ^yj l^jl I ji. jLJi ^x-LJLj ^kkTj 

. ^ k >» iP AaIj j jJulLj Ai jIxa lilbj Liill jjA Aaa^ j 

aLuoB L^J j W~1 jy—jit AiJ^jiaP djljj f' j - >kAH jjjaP ^ j b (J^S 

(jjjjll (_JALJJ*JJ j! JaB j»ljS ( _^A1A3J! Acl J j ^yi ^Lijl IJAJ • »l JkAl-kH 

JjbJl (Jil . l . J ^. tl AjLucH ojkA ^yA-'kj) (JAXA^il frl^kAliJI 

bn-k o j & i a aI^^ja ^y5 f.l >i~vll 'V'v* ■ ■■' 4 jSaj Ajli Ajj^laII Cy* 

(J A ) cs _bB J ^A ^JJJ jilt (Jb»J |_>^ij jAj aIaIS ^..JaT) 

. uJJ AijaaJIj J_^1aB kljli 
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Pea —uu3l “5-2-10 

ji jlk!l 4jlaJ! ty j s. Ijji-i!! #jj-j-d ^yJc. 

tvining peas a»?j jl si*j ^ 4 JL 1 JI Ijakij ^j j! ^. r ^ 

1—<»! . garden peas < L .v-J i a_Lu ^1 d±^d jj_uu k. >kJ LI ...<1 1 ji 1 „<; 

j j. v i '.11 4. ' milLij . A. ^ >rtlill r, LgjjjJ (J£jl — 0 4-i'ut3 <iuu3l ^ 1 4 .. .,\W * 

. Jj^il (ji JlaJ jA L«S jailS jpJ=u ji ^ jL ji JSjj l$iti 4_^Jnlj]l LaLdi 

^li LaLaJi jj-ull reconstitution <—jjLu »jIc.I *1 ja.1 ^L La aAc- L-ujili LiLJi ^3j 

puffing 4. j\ < f - j)4 l ^LS . b LaLaJI jj-llil o ^aC> <ili dUiS. . 1^-iJaj 

jji_j jl jjLij jLLJi (j-o J SjLiyt i snack ^jJLd- diiL 

. <_>49_)*JI l-l^J Ijjiijj j)4 Ljl -y 1' 4 I . ■■ ' ’ i 

. LL^al (jl.lL (jlaju !i£j aLuuII d_il_u jl j ji ^l.iViml ^Lj 

^"'<*-1 • ■- j—« (J£l 4,'uiillj 1 A j A Vjj.K-i'i 4 JJJXJ jLUl <Lliu]I ji SjUi^M j^' j 
jl^yi j4 LoA jjC. j I jl jl J 4 g.\ -vidl tilt jV ^11 ^^3 dill j j a ^-‘‘ l " j i iL'i l 

• I 


l^oilja j^4J lilLj i 4..U4 J*i^)3I 9-IjjJI Jjjlx4 j)4 4JLuull La^jl 

o-Ua jL^ J Tenderometer '» jl>LII ^Li jl*> Jl. ^ijS3l <_Jja s j*>L U 
L >^l >jbu jiaj -uli dUil . Instron jj jL^yi ji Penetrometer jlj^VI 
? ijiil alcohol insoluble solids (AIS) <J>=^ll ^ LLIill jac. LA,-.!! 

^_a 4A_jl_ui4 L_aI 4J_uull j_Sjp Ja-ui_jVl (J>L1I L)^ *JJ J iy ** cs~®J ■ 

. ~4.UI ^La J ^LaL&LH Jju^ac ^4 iL»T i ji jjj jUjaA^ dll jjdaiJI 

Cowpea (Vigna unguiculata ) 1--ujlil -6-2-10 

jjiall a jjj-a IJg A l^»liau_uil * j . Ai cs _Ll L-al^JI ClLJ _j5oll jj_ji Lujlll 
(J. ^ L djj ts—*S ‘ jL'-jaJI Ifl J a-b ^L 4i«l£ c-I^J a^ jjjSS jl AiLaJI 

j La.l-itti m.H dLL (JiLoj LLjLl_] ^-vlll £-Lsj jdaULJI 1 *_4 bjjM jjL 
^ "'l l diL.diU ^_a! 4 _jlbsj Akara I jlSI jujjLi i_sj^laII ^bbll LJ_^olaB 
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LjJjlB jjj-j j_* A • )| A J' J 'J*J >—>JC- { J^1a IjJjlR j* £ _ UAI 

(*-Ai g^) * (jLJal ^jjjiLuiVl (j j5>a1I AjIoaJ AC.j»1aRj Sj~<aj]t Ac. 

(jx- <j>ljjl (jiB j Moin moin >_j ^UII jl (ua^c ! a j }**-' 

^—i IjLsVl ? I^Lua) j^R j-. A_ii ^LJiS c steaming jLsJIj a_LUaB 3_;ji> 
s j_aJa jjjii (jx. A ^Liij j et.ii£ S A a. v a B ji AckjliaJI Sj^-aB 

L »5 £jjR ajL»c. ^la S^-a»B ajL ic. L«jjJ aX»I^B AiLaJI 

3 30 ix*l cLaB jjA 1 ^»*i 3^** IjjjIR tl y* 220 ^ J sole.j 

I4LS. >l'i ^JL A uyC- 0jy-^a <S A LAjIxy *LaB j_A Ja 1 58 £a j AaLauB 

. ajJj g- 1 ^) ■—y jB Ia jaasij j 

natural fermentation fXwix oUiit alU$i <illoS 

jS.A-)j . AjLla_jB l^jlL-o ^^B AjjLja^Lj Ljj^ 1 B jjOjI Ajj- 1 *jI! A_AJiH A-0^)] ^UOj 

Ja I .aa i Composite flour 3 - J* j_a a, itia. 4 £-\^ji full- va! j -i a ViR A jI a C - at ja.t 
liR-iA j . LlijJJ AjjOiuB AajaR jA j»Aaj jAAaaB AaLaC j! t jAU OS j t Ics^lR 3 ^ J ^yle- 
sijl— lA jl L»£ 1 jLSVl So_j_ 3 k ^yle jjjj j^jB ■*;•;'■ '*»'•'! ^_»jjliRj ^ u > i Sjjj^ tliLmJ jo 

^LjUB JuLill ixi-a. Laj Sj_»J LjjjjS jloJb ^jLjliVt £jliB tOA Ci^ jLsla 

AaI. ' . V i >J t-jjj. <aB dj-i ^loloviliA ^yt ^Aa_iA J-ilj ^A j Tlijo ^-jtj sjjjiult 
• Aaij^tt j 5 t c. (Jj^sLaaB ^it }> j (j AfJa A Aj.Yii ^jj Ajt j 

Lupin (Lupinus albus L.) o^jill - 7-2-10 
(Lupins termis L.) 

j-^a snack A_-oek .W* UJj jjjJJ^Jl_J A jic ^JAAJjJl 

' ^t l Y ^-B 1 — » i A_ii^iaJ\ LSj^jaIj Xi ujVl 3 ^j-Sj A_Jj^)jVt jl ■'. til l 1 _)>t « )j 

^>_a.l Ao^U jA . AjjjiaJt ISLjaI 3 Aatl« ^ j Jj^-oa^aS (JaajjB j,toia*J 

t— 4 ,'^B l 'j L >Vi <j fortifier aacoa soLaS ^>a4j3R 3^ j ^t —all Ajti 

o_a.jjj . protein isolate jjjj^Jt JjV jj*-* ^ 

a^_)A-^Vt ajt^-A —uj . Aca bitter aj* ^aa^jdI ja SWCCt j '^ 



- 32 - 


tJlJuwaVlj . Alkaloids cjIxjjIa)! ^^Jc. l_^i^ 

. a^yall i—il H<nVlj <j jia atii <j^}jiiJI 4 ' 1. I 


lA j jAj jljct lilljj e^yall i—iLiij^La tjltc. (J^yiill (JjJ J j* *. ^jSj 
r » , kl i (jjc. <1 jIjul*!! Cjlijjlill <11 jl Jl lg x.\jj*. a.'ij'i j jk bXij ^^.iVl »iDt$ju2iU 

< jkc - (j-A debittering #jl j-*ll <JI j] < „ jLr . t5 _s ^JjVl a_j_kidl jjjkjj . j_*ll 
j^l (*l-» : jjk> 5:1) alkll t5 _a jjA.tll ^.ii J <JI jl j l « i Ur, I I 

. a^j» (j£ ^j-S .Yj.ly aka .1 iVt.k ji j_y *La lLiaj Ul Ajlanll eiAjjSjj < ixlc-ki 
*'»! liLJj . L$Jjl jk .llj jj l_a£ jjXj\\ ^ >v jjjj A.j.1 anil a.iA <jl$j Jjj 

akalL jjXill (J_kJu Ji tliLjj’yi lx! X-jA-y aka J AJUSJ 30 aXal jjXll Jt <j kr . 

£j> aLaJI J a^A Jilt aAaC. al^»! j£-ajj t jsVl Jc. jxajJ ft- 1 *! jk. aLa J J'' j 
j-a. l_ujij Jill (j-o-LkjJI Jl] ojl j-k! 4—!l ji AiI a T - j ."ajji JS Jill aLa jjjxj 
( j_x ’L-t-ku L-a£j .(7-10 (JjXyJ ejt j-all <j-C <l_yljuikl Clt-jfk_yall A j djlxjlill 

. ajl j_kl kit jl <■ Aar. aljk_j La X*. Jl jjtaj JJ.\A1 <_$ jkAAl l-u^ jilt Ji jj wl l 

(_paka=».Vl * } lm g-3 (_y> _j_*La j_y n l) J] JjJ ejljalt <11 j] <jkr. jjJ (jJJJ .iaS ^1'^ 
kAlill tiiLijjj Jl leaching out ^■Lijjt < j a r . Jjjivl dlli j <jnaVl 

. *U1 


jjj^l ^rl^Vl (5 jLuiJl : 7~10 JjXa 


• CUJ 100/ Sjl>dl AJ> 
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Fenugreek (Trigonellafoenum graecum L.) 4—AaJI 8-2-10 

(JjaJIj Ja—-jty (Jj.S (_>-* ^ j-’biW j j^euk l jJi A jji-J ‘ i’ 

treacle j>^Vi <J. mail ^ jjA* jIjc.) ^ l >\ 

(JjSjJj v'll.iil A, jl aC - A13& . t-lluil' ijj-oS (ji ^JjLu j»1j <_£ 311 j 

j .,AT>yi (_gjL* A.H 3 ■ 10 * snack cl^*i 

. AIiIaI I A.tl-y II 

A A ^LkB jjl^l Ojjiull ^JLaaVI t-uSjlit 8“ 10 Jj-*-* 


. (uiU jjj f?. 100 /^) <axLa!\ jjiJ j 


^lJ A*lXj a-l^J aIiaxJI jyufl 

jj3J 



378.0 

400-0 

100/^jjllSjLS) <sUJ 

66.1 

111 

l 

35.1 

33.8 

l f UJ jijjJl 

4.7 

7.5 

/ Cjl-lmlB 

6.4 

8.7 

j£im 

42.5 

40.6 

Llil jAjA jjjSJI 



(X jSli-J ^i5U^) 

8.3 

5.8 

X wiuVt 

3.0 

3.5 

X jL— . J» 



‘a B 

218.0 

130.0 


18.9 

32.3 

jJ 

158.0 

186.0 


1400 

152.0 


402.0 

348.0 


5.0 

4.1 

lil— \ jB 

2.2 

2.9 

-aiB 

17.8 

21.6 

.}_viaJI 


Source : El-Mahdy and El-Sebaiy (1983). 
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. JlilaS/l ^jlc. (JoSjj jiaa jt -X-kV l dAiill (ja p. jailj 

- laA-S i AjSi j (J-jljali jl joi £^a ^-ibi mj 4_ili A-ii-y.'l (j-JSJ I_«t 

La£ v a a j l-i ...ill ^ juAt i <f- » -*.n t L-^-j ^ V»«j j^all 4 II 4 a > -.1...y»H t *il •< j*C „tt 
4. iKjl ija3J 'iLiJajj i (3?—Jl £• I jj! Ljjt ^3 4olla a-lla£ 4 il-yti (jjSj ^lajugj 

I— »_JJ (jlaLia L yi * I ^j-S i_jj jaia!! jioJi (ja jj J>±£.^ a jiil ji real]! jjAl 

j-jh j»Ahl_aJ j . (JLiiaVl 4-jjc-V dA. U's. jlic.j ^ 4iUI ^X.U) A t ^ A 

ijUaall (jjiaJI (j—a £ j-l ^l—u] 1 _ i -4 (jllj-J! (Jj_ii]l j Jj—jaS/l (JjaJI £a 4aUI 

jLsl—ijl alii—C.I ^idi £talj jAj ^oljitJI 4 >l-vM j ^Ja a_i j«j jial! 

. elaJI (Ji^oS ^ j*a»a ^ 4.n«.JI j 4 iaj jli 

all_jj (jljb ^- A - J I jji-j a *A 'l l 4_Jac ji 8~10 JjXaJI j-a (j-iAj J 

j£l£_J| j dll.\inl]l ja (JS ja IaI y -S.-a ^3 a tjila ^utlS.i dlj-lA £a ^yijLjj!! IaI j'l-v * 

. 4aiU! 

Mung Bean (Vigna radiata L.) guUli Jj2 -9-2-10 

4-.iba.ia jt 4 Aji'l via l_al jj jjillj • jjl— aJt Jj_3 ja ji jla 2000 j*j -Aav-jl 
(jjJJ! (j ji*Jj j»_a 6 ^1 4 ja <da JC.J ^va 100 50 (ja (j jSJI JjLv £j! jij 

j-Svl j jbaiJ a jjJI jj! jjSa lil^C-J • ajJ 20 10 (ja £ jl ji Ale. ^jJc. JaJ j]l 

. LlLa j j! lab ji jii^al j j£j J (jS-aall ja 

( _3_i jia ^jx. tdJjj ^tiLall Jj_il 4lal^Jl jj.ll]! ^.iVna'l Llml (J jvl C.J jiav. j 

4—]l jl ^_y 4_)la .4jbjaJl (jl vl-»Vl uaLjj^a (j a> st 1 gII -v '\ ji Ia jjaaa jl l^aSc. 

Ca l jl a ul l (j_a jli*a a jj-aal! 4jl jl 4.jlatl (ji jlC. 4ilovJI ji 4oi»jIi (jjUli lal o jvaaiSl 
a.l J.W dj l . .u^ la jti^ul a jliSfl 4ajVl j a a jiilt ^ jivaa i-_ \y u \ <il]jj 4o*j^a]l 

. ^tilall (Jj3 (ja a yu> SIS 4jl jj/ ai^ii ^ 

j^a (JJv 4julai Cll. /v.V ia]l (ja 4 jjIa!1 ^cilaJI Jj3 JjAi jibijj 

eiLA llxcl ^xJJj . LoLjji (j j-*a (Jjlj 1 ji . l . -vi lj 4_iSjjaVl a.\ >*iall dllaVjllj j u J 
o.lal jlj 4_3 j*J! ajl j-a. 4_a.jl (_j-]c- 4jbl aXal a-lall 1^ x t» (jjjla jc jjiJI 

jl i Lio.a.11 j^a 4X jL-iaa (j_jl jaaa jj^-A] -1 jj ^oi l_Al*j ^°32 (_j !c- dllc-La 

iljjj a j j (jlljaJl (ja 43i9j 43lLu l^"nl~>j J | ^a ^°24 aj! jX 4ov.j3 (jJc- 

4j< .«■ 4_j jl- J (j jl ma Jal ixll dUij ^dllc-La ji jbi Coij (ja ala 
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JjJa A_ouia ^ Ajujl £jl jiu #jiS Xuj 5 X80 ^ 60 (>» £jljAJ 

A-ilaJl jjAjJI ial_jl) j»l^ja^LfiS j . J&Jpj jjXaB ^a 40~30 _yXaB 

. ^ jIA 8 (J) 6 (> £ i S* sprouted beans AiiiJ jjiJ o- 

<x.ijj d-axy SjA-Vi ajjVi Sipc i£jVjL>-« tf^! ®j^Y' j-^^j 

. ^xUI Jjill ^ ja JjXjS ^jUll J_)j 

Soybean (Glycine max L.) U>-afl Jji -10~2~ 10 

XJU aJ L-a£» t aJljdl A^jS Aj3_j»J1 (J^^LvaH ji&i (jA L)_^-oB Jjj 

(J—B A »1 ■ ^*y1; tli_j j]|J jjjjj.t «■/! A T W' UJ s*i.rk A_jjj jll iJ-i m L- - v -aB |»-4l 

.^jLIloHiaJI j A V L*U \ i-v ./u j ^* A i jXtlJl A ai*H ^jj^o ^jl^ja c^Axfk A ol w~-.■■' 

A_jjS ^jX. A_aaAI d*-'V (jVI Ljj~ai' ^j-A ..y i o. ". l a i iAi i tiJj ^.Aa-aS'j 

A_*ixju diU l , j~As.y liaj Lj^^JI Jji ^Jjjj - ejy jll l-xa I j. \ . ^ o 

j-. ^ Vj uj 4- 126 Jj^a 1995 <.UJ FAO *cljjltj 

>JjL. i a 5L 5I (j-L LaaSj t (j-la *■ k.ii 70 Italia] <_£X*jjV ilua Lj^-<sJI <J_$*J JjXll 

^ La^jjl _ySVl (jna-tK (JjXll Ijj .. (Jj3 (jA AalLoJ! 

tr JUl! gUM <> 7. jfc 0JsMi fcUlfl ^-JjJ» 


46.51 

58-6 

AjSLj ^ySl 1 aXa1o.Il iJjIjV — 1 

20.31 

25.6 

J^j' -2 

10.73 

13.5 

6- . ~3 

9.60 

12.1 

(jjliajVl ~4 

3.65 

4.6 

J -i*B "5 


(Jj-tl A»_a - i_oJI jJjiB [ >_A' ijLj A J<J ^ 1 eXaloll lIiUV j 31 J ^)SiiLj jjAaJl j 

A ala l laafl A J ^i-C. 1 Jj.^tl i*il \t\ jj} i'll ^Vn Cy~* An n/iall j Ij j. ^«H 

a X a'ut l CjL_jVjRj L_j^_ta31 Jj—i] ^ Kii ^Lojyi (j—« 1 5 (_5-1j«jjV ^jL^juiU atxiS 

CA, U at ljil lj ^ylLvayi (_j_jIaj£ 3I k_jjSjjJl 9—10 dj- 1 ?' J—“_WJ 

A-i«j AjUajj^j CjV tlJ jS_y» liSJ J- j3^* AiJSJ j Uj^asII j 

C5-^* 2xia ^ ^ jaxI £ J jiA (jij jl i>yv 

j_k^aaj j_jxJ Ll> ^ ' \J1 iL_1jjjjj (J jJ^jia >. i» .>J AajaJI aAA d'-A’J i Z47 

JJla tjUd _ L-jjA-oJi (J jij . JjIaIII <ja3lj die. _lij^ jSL 
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J± .41511 J (jj-uiLlillj JJJ jJI _j (jiaLuJl ! A_Li. Ij .l * *\ A AJU _ jjJ^\ CjUj4j]I 

. ^ ^Jjodic-L aII jj 


jjjJ ej UuU ia jjImj ((^jujiat) sySjM 9-10 JjJa. 

. Cj) jSj-tj o*aJ1 aaAij Uj^alt J^s 




0*4! £jjl* <^54! 

^lill l^juaS! Jji 

uj-cat 

338 

332.0 

329.0 

416.0 

100/Kcal) Ailkn 

4.98 

5.80 

7.25 

8.54 

'L 3- 

80.69 

58.13 

47.01 

36.49 

L ^LaJI ^jj j jjl 

3.39 

0-46 

1,22 

19.94 

7 (.lilt .>41 

0.36 

3121 

38.37 

30.16 

l dll jijA ^>SJI 

0.26 

3.77 

4.27 

4.96 

/ (.UJt 

3:58 

4.70 

6.15 

4.87 

l it_ . jll 

0.17 

0.31 

0.70 

0.87 

100/f^U J^i-aLu 

0-10 

0.14 

0.25 

0.87 

^ 1 00/^JL* j 

1.43 

0-71 

2.61 

1.62 

^ 100/^-=^ 

176.1 

340.0 

305.4 

375.1 


178.0 

363-0 

241.0 

277.0 

100/^>La 

14.58 

1078 

9.24 

15.7 

100/^ J-l^-k. 

39.0 

315.0 

290.0 

280.0 


776-0 

839.0 

674.0 

704.0 

1 00/^3»X* jjiiJija 

1.60 

0-97 

4.06 

1.65 

^ 100/^ola (jJ- 

4.03 

4.40 

2.46 

4.89 

lOO/j^a. a tj 


Source: Nwokolo (1996). 


(Jjj CjLlUjJj] 4_JJjJj4all L yaijt^Sj\ 1, Ua i 10 10 (Jj- 1 ?- 

jS^ILi jjliJ . FAO 4-C-! jjllj AjitSn jj* o jjIaH comuIIj AjjlL* Lj*^»S 

^ j3_S Jja cjIujjjJ In vitro digestibility aJu*-^ a xw»$B J 
. ^ 80-64 u^U biological value ajj^-vII Wfl £ jl j£ Uiu /?87~76 
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L^^uall 4-jiuVl L yei—AX s i\ <- i_juu . 10~10 JjJ-A 

• (C&Jji 100 /^) 


FAO J P i*u 

1-Jji 

~»-l' 

4.2 

6.3 

(j-l*4jl 

2.8 

4.1 

a - ^y.y 

4.2 

4.7 

L) - ^ 

4.8 

7.1 

a - 

4.2 

4.3 

J — 

2.2 

1.2 

O- PJP** 

1.4 

1.2 

J -*.H> 

2.8 

4.9 

j—.JiLu* 

- 

6.7 

U- i**J 

- 

3.3 



Source : Gupta ( 1983 ). 

l_)-2itiA 1 til njj Jajj jj ajI^IL*j t jj. (Jjj iljljjjjjj (JJu jju 
^—*1 <j-*J • (Jj$k AjuLiiB 4 .tyli'il (jl_JbVl ■ ^'V J ditjL«Jlj 

-off A_jjC ._>»11 JjJ-i A_^SjJi J J j_A l_jj*^a!l djLjj 

»i_* Jja j-» i_k> \ViH J jI d V j . <J1?. 2ujSj jO-c jj_c. X^as flavour 

t 

'"‘I *^A dll jin 4 i jjixi. ^jC- liljAlj 1 «Ka (j j£j vJIiVjjxJIj Aj j£. jaS jjC. .* >' 

A-|^j ^jjLJaj CjLi£_)aB i AsLjal (jU <_£ ^>3.1 AoaAj (jA .jjLaSyi 4j3_k-e» 

. j AjjI jaII jus <J X. 

JJ _4 djl jlc ^jj£j !■_ 11.11*1 AjlikiL*J Ijj- -~H (JjlJ 4jj*A j£15La J^3.j (jli dli.S.^ 

lj_y-aB Jji i y» Aaj dASj»_» 3 l ^aI (j» a*j dltj (flatulence) 

u I^'imTi jjiD dAjujJuS tilt lilij ^ ^xJal . Aa-IsoaII Jj.J 1 <_yS IaauiV j AjI>!uaj 
dll jjJu u_^l^ 4_1liij 1 | j A_jj)A»J 1 ‘"«t jIajlJ .^djj i. t (Jjjll 

-j dll— >V i a Ajla. UI>. dllj jtdaajj AjO^'v^.i)/! .IjIa&I ^ 4j£jljL»I _p 

sJLA (jj-S Lj^ - v al l (JjJI j^a ^y-eA AjuaI J jp. _ji ^aj^j il Uj*-all (Jjj l$Jl c_«LjaJ ^jjl 

DJJ-^xll J JO-C. . A jl.<-»Vl 1 ^ *1 A .J d 1 1* ~ j\ dll *dl'J d-i^LUC-i V]j djLrdu.A!' 

dJ^>J_a. j 1—1 ^ lr. AA^laiA A^qAsIaII JjAll ^S Ajitla-A 
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u . l l nil Jjl.W'i -.a'j lll! ^ . b a l l alA <JAua ^^-Ie l$£^a. (jj» (jS-aJ 4jjc-Vl ^jlc- j 

..(extrusion) ijLlb <JAJA]l LajljjfA JL sap^ iiil -yn a ^ (jSLaj 

I jjJ l_x-*Jj cliJIj La j iT.l-.ia 1 A_S (Jjj (j! AaJ 4_alc <Lajj 

aJj t^1L*J! (jLL L-i La./i ^ (jjjjikV I (_)J-liijt (j^ta. (jLii^ I 4 jAju ^yA LalHaj LIa 
' t J 'l <j< J j-*-aj dll j_£^)-a eA-pla C A, .liai J^j lills ^^3 .Sc.Li 

. LjliiH ilila-ilatl ^j-a AjA*J! ^jlugTi <^3 ^AaiuU ^^Aj jja-all jii]l dili 

.■^jL LuS Ia jlajl (jS-aaS AjtaTiLaj (Jjil a-jULA/U 4 _luu11j LI 

: (S j-aiJ) <cjjLj <LLat£]|) Jjfl jjij : Vji 

<LiuH LaS) j ^ j3 jj-a 4.a > /V-i3l jjc. pl^i-iiaJI jjAjII 

UJJ^ 1 ti-4-^ 3 O-^V 4iU ‘ (j-AaaV 1 J_yS J 

(o j.j.i->all AjC-j_jj>a jjA-i) -L-L ajy-a l ^3 j\ 4lal£ ^JaLuS 4jtaJI jjjljJI LI i l$J jL 
jjXjU (^wa-iAaJj 4.iLaf- plj_al jj-SuaJ 4_ili liUiS . 4 ijl iu Lulic. ujLaaia jl-lcj 
4 LKI 1 jj A £_L ^_JJ AU 4jalj (jjj . 4 jV jfLllb 4jla*j 4jLa*j 4£. jna 

J ait jjAjSS ibLjl pljAal jjjLajjj(J jIjS®J ^tiallj ^LuoJij tS® <_JAa*ll j ^ La a J pLII 

. CuUB J jiS aJL. ^ LS Ch^f\ -*4 & J ts^ 3 iX * 1 j^=> f&j £ 

j (jJ a jUyi jA.aTij L*i (J>A A_1 _>-L j^-S 4*iLAS Aa.i jsaVI £uti!l jLjj 

jU. .11 J J^S!1 ^LiS (jaSS J-SlUal <JLaC ^ ■ SV' ka ’i 4 . fi a a Jj3 

jj^a JjJatSt Lj^ail J_)9 jjia (3* L-ola. 4L*aj (jjA® 3^ LI . Jj^ll 

. miso ; yubo ; kinako ; tofu ; natto ; tempeh L«l LsJa aj^aLS LicVi 
. J^jjl 4iILi JjVl Aj^tall (Jjla-uJ! ^jlkiOJ 3j^=* Ljj 

: Miso “i 

l^jti fJ bji^JI Jjj jjAj (jija (JJjla jjVl Ljj*asJ1 JjS jj-e 

jjVl <-J>aa L.l a -1 1 ^5 j_aj j»A jLjSj ^C-Lu 2-5 s^al cLII ^ 

Aspergillus oryza jj ^ <3^ c ^ 1 

( 3 JJ 4 -A ai-^1 fk°35 jA fU 7 eial j»°28) 54aji> jA atll -lajia-all (jj*iiaj f 
. ajA.all (JSL ^j-ia ji jL^a! (jjl IjJ 4 u>& ajja-a ^llail j 

: Tempeh 1— — aa211 -lj 

Jjlall pLS (ji ^ jlaltJ ja-il'l iaa b-it51i3l f 4.LK1I jjLli (j - Ja-i aVi , a^Aj 
jjlili j (LiLa 24) ajj..^a5 axJ Rhizopus oligosporus jL» 4 -k^ljAiAL, 
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jJ U . l l! JLii. ii A 4 „ 3 rv . m l L.0 . A«j 4 _LjjjjaR jjiJl j)-* 4j_)la £^ aS j ~p- »jt-JC- 

• a^)XaJI5*Jt 4xji j 4 ] ^ 1 la^ 

: Natto jjUB ~£ 

xjbjLili jc- L-^jc. Bacillus substilis (B. natto ) Ujj&j Ajjj 

I. 1 A jl 1 ct 4_iL^l a (j^a-xtijj Ljjjxsit klAxlixIt iji t^-alAiluJ ^»_u ^gjll 

LjjjjSJL ^-iijj jL-i-JLi 1 !■» f-j sLxi! 4l*l£lt b^^ait <Jjs j_pj ^gi ^uUll 

» '<j 4j£jd_uijb <1>\^jC. ^gji l u«*i iiLE j jjj^J1 jj^a (3^-^J LS~* 1 —i—tj ^_1 ^isiit 4,1, 1 1 .a 

Ljj»-aS (J^j Jji-J l-0jjtik Jb_jjji f °40 S jt_)_2v 4-xjJ ^^le. 4xLj 20 0-^*1 jjx^xxxll 

aJ j. >1 l-J Aa 4_xjjlll 4 a jJ Xajj UjjuSol) tfl >*lii 4 a j] ojLs LjaJ Ia jjjSj j l^-outxi 
_j avj .IS jl £ j'laalt jjS/l £-« JSijy l- 4 •jt-C’J 1 4jjill 4*ifl^.'n ^>xaJJ (_$ill j ^r*n.al' tjfc 

• ^ j® «> 

Soymilk L>«aA <ja] : 1- -uIj 

Ajj^ixll 4*ajll1 j! 4,j»j'u All! AjaUII jya $1Jjx jojS ^IajAU L^-oll j^J 

(jJJ JjJjS oAaIaII 4£Ll*B * ■ /«! n i j tifc - . <il\0*u*.t? Jj£ 4ajJ jl 

(_/-« (jjjLau (jjilt (^^alAjiiU 4 ju*uBj L<Ujx Vj (Jj- 4 J Anal l t j>A ^ jbj jjaSI 
uU t*-^0 c*-* 9>^B fjA JJ4JJj . ^IjxaJ j>Jlt ^ JSLi* 

SjLjj ^j_B *. i.'i 0 * ojj-jS til beany flavour JjiJl ^^-4 {■•■*"' 4 i^£j 

(j-il , li l*v jJjVt (_>-* (j jJSj ^j . sift jjA (jc- juUlt liA 

.^jlill ^,l*Jl J » J >?Jt iS y*** 4JaiLx,alt J.ua. jj^JI jjjiB ^ U^alt 

J>-® l} 4 _>^J ‘ dlt_^lai. 4" 1 0 JlwB 

x-ui j ,»J 0 -* A-JLk 4 iihi (jj.STi jjl i_ L->j ^j-s ^.^Vi >bi ^jjit 

(-jjjJa c * i •W . 1 ii (jj-Sj ji (_^nij ^tjjj (j»» (j jSj (jl L»^ 4jjjill 

ji/j _) . Vj b l 0* 1, i t. <4 (jjj 4 J^Lxll liLljj ajlj_iJl 4 _a.jJj 4jjit (j-« 4-xxxj_<a 
(j. U*ill j aXuiSVt C j t aj jj !•»! •*' ^jx- 4 -vM itt l->\ t*i I j j . o 4 _jjL»jS Cj) ■-lljix 

SSj .tillj S»J l0-L« (j^alxjS t-ui .^Ij 4jjC jjC- c'jl0,^j JJ (jJjli J dujll 

(jj_uOJ (^j-S ^ 4 cLjj ^ jji yuy CLlljjj jSjj (Jjlxa £-■' Jl 4-i t .ar- (jt (jxu 

^jjLB (j-« jB jj-* (J-1 *j £—4alt (Jjs ^eAj_jjj£Lij ^ ^lllt jjt L«^ (jjllt 

L _1 clll iu l * Ld CjLjjIiII ^ll .alt J^bll jl ,V.yi iklj (jl (-l>j ijSij) j-44J 

- kA * (3”^ U-UJ (jLa (_j_)_i.l 4_p.U j>* . |4 jSja11 

Cjl^)_*ia!t (_ja_«J JjjAjJ 4-aj*u 5J^L* 4->.M j j .1 tl--v ^jl 4 4jl jjC. ( jj‘“,' 

^-lilt 11-1 I t ct^a.t jjl_La.Vt I_yaxj 4jU lilj i 4 j1»£- (J^n 4_laxwjl 
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l—Jj4 



J 30 Sx»l '/. 0-025 fjjljua ^ ^jla 

( f U5:jjll) 

i 

2 : 1 4a>.« * u f L» ^ £li 
AcLui 18 S-uI (pL* : jjij) 

i 

I 

CJ_UiH 

i 

f°50-40 Je. p^i pt» £a 6*4*) ii&. 

: jj^i) 3 : 1 <fuJj 
XlO^ja.^1 ^L-aH J>J1 

Ajj>uJ» jj! ^>»U o*Vj*j ji Aja o*fIau 

i 

5 »a*1 3000 jjij* a jt 

C- J > (Okara IjlSji) uJ jft 

i 

(jM) e-S>* 
i 

J 15/^°121 ixjj^ 

i 

^■bhbhbbhsbmsmbhb^ 


(jal ^ . l u ill : 4~ 10 J£*£ 

Source: Salem (1984). 
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jji Jjiuj dijLii .iis AqLui! 4^0tlall Aqqfk v jC L*l . jjUiClij 

t <_i.t£Jl jjxjU X129 (_j-A ^.JUi hydration coefficient ^ 

a_>L^A jljjl J ais Jl kilt jjis ^iiSI 3x» aJbj tji tlyf'j i^-iUSil! 1 117 

XiC- AC-t-iH 14 ‘ 12 ‘ 10 (J2u»Vl till ^j^j] ^ tJ ‘ (_yS Aqjlill 

ja«.j 11 — 10 (Jj.V>fl .^-xujlJI ^Jc. f°20 ‘25 ‘30 a jl_>ajl ^ 

. Ljj^dJI 3jS (jJ! AjjIajSJI j <jL jj»H ^jqajLqxaJl 

JjS (jail 4 jjUu£J1j AJLj^ftlt Ja*J : 1 1 10 jj-i* 



J . Lqall 

802.5 - 725 

(U^a fi*. 100/jJ <j») JI^~> 1' 

6.48 - 5-78 


3-45 - 2-8! 

/■ <4^' J ! 

1.65 - 1.42 

! ^UJ jfcqJI 

27.12 - 20.34 

^a. 100/^aJu ^jq*Jlil' 

40.19 - 30.81 

{A 100/fAh jjLijft 

0-90 - 0.67 

^ 1 00/,*alq JqlaJI 

0-157-0.121 

{ ^alxilnV 

6.77 - 6-29 

pH A^a^aaJI ^»Sj 

5.2 - 3.8 

( 3y J^) 

1.030 - 1.024 

^jc^iJI ijLISJI 


Source : Saxena and Singh (1997). 


.'I—2H Jja—jl J-C- (Je- 4_aLa* 0<_y-S Lj^_all (j_J (jiajj 

SjUiyi ‘ spray drying jl jjSL i..tui.>all ^l. w'u J jjJ* oc- JljqaJl 

il^l <Jal 2 k A_jjUL»)f I Jki tiUjj AqalqSI (JjJl J Ajqali VjJS Jh JjUl I^A ,jl Jl 
Jjj jq Jr>vi l jJajl /Jqjj . (JJLB I. >jB5'i Jl 43Li»yij 5JqJa 

,ji»_)jLJ A-*>lbt lq y-a J j3 j_jij ^1 - v -~k1^uU jlljj (4-lL.rt jlja X30 - 20) SjSjq 0 jy~A 

jjJ A_L»1_£ ^Ljjl Ajjjxa. jVI -1>jqj . <_jj-l*q]l Squill ^j. u . iV'i 

4_^ajLoij A _jli. ^3 ^jqjl_aq ^g _II A_sL_ia'yLi *cjU 1 <q^L-ui .-q. q-au 

, *31 
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jj_J J-Lli} jjJS tyalAiduol Jaj J ji jjAj jo <ji jSaJIj jaAaxj 

Ji-C- * — *■ ^lifcJ j-u AjjjS a jaS JI jlSj okai'3 I jliji ^xuiLi dl_>*j L)J.^11 

4 jSc V' t5^ A-ddl 4ljLa^o (jjjaJjll <jj AS jjjj^il! (jo ai j\s.* ^ (jjj| j| 

.iij i (a a-jacJ) snack food ^jlt-auaS a_jac! ^-l. .Vil j aj jjLoll <&Ll^o Ju 
dil ja_*j da jA_a. Loj jA £_-odl (Jj-jSA j-o X 1 5 (_5-Jj difoaj (JilaJ i__uui ^1 AaduJ j&J 

A_j j '» ill A. iajjj I jlSjVl JA-oajj AJj jLoll I I 4jjjJaxj! (j*<al II ^3 4jaj^Lo A i >1, „ 

X7.12 t i—ojli ij-» X3-88 ‘ fA_aJ (jjjjjJl <j* X35-8 ^yJb 4 i_Jl*Ji 
(J-1oj L$jU 4_j_pa^)ll La! 4aI£ diijAaAjjjS X46 ‘ XuIac. dljli X 7 -2 4 <JS diliul 

• (Koura, 1997 Sjji) X13-8 


Soybean oil b>-all Jjfl duj : liHj 

J_=ki ^JlC jAdll ^ JJL^J V^JJA LuaLuii (J.U^lLa> a\\ i^JjQ <J ji ^LL*_} 

kill jiffll CjIA_J j jjA-Jl L j->o -jJl ^j^a^lVLxij ^_ljj ^jjll X20 

4- i i ~*sx> dljajll (jo jA Uj*-al! JjS-oll dijjJlj . (_5 jikVl dljjjll £>» A-aA-vu.iaII 

AtyiA A (jaLjiaJ X16 j-ad (^-Jc. 4_jl_p.-a.Li jj-duj t diLolAS/d^l (jo AjAc. aJj AilaJI 

monounsaturated ^dill ? ax. <_jaLJ a^aa (j=>toJ X24 i saturated ajloLo 

poly £j_dull ^XC- aA-jAC- 4_pAA]l (jado^Vl <j-o 4-Jtc. 4j_uii ^JSe. (_J j **».j j i-v ^ A 

JAajj . 7.60 Ulji^ J^xj duax unsaturated fatty acids (PIJFA) 

u—■» jL - uJ jlJll J (X53) ^j-wyijli (j-iAJJI 

,_>i»l-^a.Vl 4- : .l J . ^ JJ (j- - * ^7 iJiaZDl 4lun i ji j<a i-atyll <pA^H jjijLta.Vl 

A-al.ml A uC- La ' -x i V j — aAxuSVl -ida Lj ^^xl l Jji djjj datp ^Ac. . <pA-ilt 

j_a A_jl JXX4 ( 4 ju*L»B jjC AjjAjll (jJbLo^Sn j-« ^jii^jAll al _paxA < _ s ll _ jJAaa du jS 
4, 1 Ull (jjal^ai j^« (jt-jjii^U A_jtij (J_«l_jc. jji>L»i.Sfl aAA jlj AjjAiaS A^ -Vj]| 

l j-A Ki— mi ^_ijj^ll aty. - l-v .AJ ^»LaJI LajjuaSI (Jjj dij j jj - AJjj . l i I. j 

<11 J) aJLx.ja ^^9 Lajxu V j 4-JtuII d 1 L 1 Iac- atii (JI jj lilbj 1 |X3-5" _ 2) dilAajJjiui jOft 

: aJIjII diUS^slI j-o LoiLaii L jj_all J ji duj dal aj» 1 jimji i_jS Jx >j . ^ jj. 

. (X21) jxoi (JjtjJ (Jjl Apli xiiji 4 (X21) (jJjS — 

- (X 10) cdjA-GUjjijill (jexoLv 4 (X 19) Jji iu o jA lj (Jjt.\iiUuijS — 
dl_> j p <3 j_» X 1 2 y- d dJjUi'ljSutyll jAdj Loaaj . |X 1) (jjjJiU (JjIajjILuijS — 

• Jj9 
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1 | .L- - *» ^ "ill ft_»IJI ftjjjtjll C-iIx-TiaR Axi AjIaaj j~ ^ v lR 

jl ft jM B *il r.l '■ ( j4 iliLujJajH £y» A-'AjjI ftij alu j!l ' —J ^ at "" 

ji 4 _jj j*J| * L»\R jLilajl ^_-ic- &aL~ 4 jl ftjaj* oALa ji c_J^Lx»Uul a 

lilLjA j_jt (j—R -uLjoyU 4 Lull (jjijSjj o jjLR i-liULac. J 

. (jjluiail ftjjtje JAC- ^ J3>l 

5Jb!5Lui CiujS ftJiii-J j-fi jj-S-J Uj—Ji Jji Cuj aliUlAiuJ je. L»i 

margarine Jaxaj ftji i. o- 0 ' >*■' c*-*j 

4*.*a /l. diLiji. ±J_£j mayonnaise jjj jJ_jJI j shortening uj-^j 
i ij. >»n l' t t Ajjtjja.yi <j 3 jaJI <sk.jA$JI ig Ajpj • salad dressing AJait^iR 

JLjLv* j-Uij tilljj {Jaill » jAj tluj Ju) liluJ^yiS ijj**^*- cs^ 

Jjj Cuj Jl Silicone clLS j* JL» »joj ejbLja* aSj . jli^» cjjj 

• Cijj£ 4 il 

CtfJjLJl *jftUa -3-10 

Hard-to-cook phenomenon in legums 

4 _jaII J_jS vUlill Ala Ciia-m ASj jcjjLSI ^AS Ala a jAUall Jlli C tL- a jl 

A jjl jaJI ftlaL-aB jjjIj 4* i'v* ftjjLj IgJ 4 *).Yxj y ^Jll jjAjII ftJLll (jlkj j 

\ ^ “'lain <1 (Jj_LI l3Sj 4-iUVn I.AA j . jjAjR dAA i Jxo | L Ajc. (j j^aj La ajlc. Jl]l ftaAlxJI 

a A a CJU» jl j Ja. j*l j*]l ftASalj j» iAU|ru»«B ftjaj jl JJB Ax J cLj»JV Wjj 

«t,|.a lf£Lu«] 4 i jjSj ftjL^aB siltu t 4.^." ^ill jjVitl lilt; ja la jli Ia^Jj 4 Lit 

^>jSI jAS Jl l|jl 4*ty\ l^alc (JiLV sAli- ^'l^'.uall Jj aillA (j-a ^C-jR Jc.j 4 jj^-LR 

aAf—1 ft-jjAijH ftaajill Jc LLa JJ j5 ftoulllt ftjjl^pJI ftiaLtAll jl J[ ftilaJaVL AjS_>R j* 

• _j*l L jt—jjjul! <j jL<u5>jjjil !j ftjLjjill (j^al^xll Jc Aaajkj j,ljill jlS IaI j . jjaJI 

IjjJuuUJJ jxa.aj t^,aj..»ii*l (jS-«J (AjUIjLJI J 4_»^-^vR 

jl el»Jb ftiajlLa j^-Lj j-iR j ( hard-shell) <-. i L ^R 4_£uJI jj iJj’jM 

■J^f 4 L I cld ftjjkj ; »U «AA (Jul CjAvj y ^II jaj ^j'5 eld ftjl£ jjj£ ftJajAj tLaS i- 1 J^’J (JAB 
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JjAajy jSlj ^AJ! tUjS i—il£ j^iL tUJI t_i jJuj Jill jjaJI {J 1c. JaLIj : 

.ajll*-a]l 4 jL__jJaJlj Uj! jjk IjlLiU-a Aifr lill^wall ( Jjjj] 5 j_jliauJt 4 ^ jsllj 

0 jJjlxa -jL-yuaJI Jaj jjjull Cjlil to aiA Kaj . .avll ajAlia ^ jivl <LjiU Jaj 

Jjj 4_JI*J1 J j) j_aJI 4_svjJ JJLa 4/iju cijjt tliaj Ciiji JiH alfcl j^Jiu J* jJ 
ajA!—La J—a 1#^—*J (jjJt (J“ Ju (JJjiill uaJj 4 j!L*J1 4 «■..''II 

—uii jjill lil L na l lj JLJI ^ jjiJI lilli yn Je. jj jj Jill JJ^*11 j* 4^ j.^-.->1 l 
A— xi &Jill vlil_iiLia.Vlj 4—ill-wall 4 J2v jSuli CjXoI _jwll l^ialakiuil (_jAj j ^ j Ull f 1 Al 

. j 

fl-i—A ^aj lAj JSaj 4jli djlolJLll 4-o^j_<aa»JI a Jblia a-jLuaVI A-iai] l^jtoij 

aj-vtoill ^vjj villj J c-iLaall t iSAjrJI a Jklla 4 j!c. jljajLa La^Jji ; JiOjj a JkUall 

ls —^ cs^-j sclerema t-»jjytS-« a4J& jitoiLi i ^j<i *j f i *\\ i ^^ j 

• £Aill 4-d*c. tlul *1*11 Calililt ejjij ^.jc. 

ilwaaJi 41a* jjjJt ^ji*3j reversible i^Ac. ajbUi U s>Uij 

• j>Jiil' «lui jjiJl ciivi irreversible <^Sc. 

(J« J - ^jaaSJI 0*Ji i_aja- ta-vl l a Jills jl aOjOadl tllLJ Jill J* jn~. jjj 

J j — t'-’J • I —JJ**afl <LaJI j (jaAxJI J (__K3-aaJI j UjjUIj Uljj-alill j (JaLII Jjill 1 ^«a1 

jj-JaK lS-^I ‘Ckavl jj L.J ^1 Jill Jjiiij 2_aa JkUi tjjailt j£aj 4jl ajUiVI 

objective methods AjUl-VW ) subjective methods w>Ji i :j .~.\\ 

J i bj Ju J->» . aal l _jl jkilU (_juLji^[| £jSjj (_yAj 

vj—i^J —i (J— t^ jl C' iaiuJall Aic- 4jjJa>JI ajiall 1 ^ iRj Jill iiliall < U| ...^l t (jJjj j| 

tendrometers ^Ui sj^lj penetrometers oIjii.'W 

integrators <aJtx-a j jj instrone 

A — A JflLuif LaUt rf) 5“ 10 JtJJ ^ c3^*^ ^ 

, Ia UsLJ j cJblj5JI j^j ^ ^ vv^j 

t—iA JjUd- aji Liita L^^Jaj di Lvl ^LJI 4-4^i-ca^Jl o^AlJa 0 c5^J 

: »jAUaB ft^A Jjll> 
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£iili ^3b 1-3-10 
Hard shell JbUJ : Vji 


I j_ X la _ijl JSj C.L&II Ijjl (Jjju ^^jl! jjAill ^^Ic- 4i»dl 

*A _iL-ofl <Jai] C. <SL» jjSl Ai« <Ac- (3^ J -lj*J Cy“j 

hard siL^H <_£*_ill I__ t Ac. Ijilki Jj»oUJ fr Uk. J V' *. hard seed 

£_ii!l Jju c.L*]l 4 j'«f. ^jlii jjc ^ILumOaI) I^A ^ix-J i *’ n~>J shdl 

ill!-lit Ifi (j ^j ^<C.Lj 24 t 18 ‘ 12 i 6) e-i*3 ij_^iJI #jl^>a» jJ ^^Jc. 

. ^JrJI Jiu 3J^iLJt <x<jjleA l$J Lojjj 



i 

^JLB ixj 


*» ; *> »1 y aB vIjUUI 

Hard shell Sclerema 

• A^Iaj jOC- cLa !1 t— t*tl x\x 

l ^ l 

i W vLj Ju jL^uJ i j^j 


1 

I 


r— Oi j*-'* 


i 


> idjjjli - U-»j^ - (jtjj&iB*—I 


i>-o*B l£U. tjtUaJHj j^UiJU—I 


L-iill jji 4- 


.*■ OHJJ^ 

> v.* it n‘fall jjJt 

-► cJWfl 


*-M>» WjSH C^UIjSIIj V>-mJ| JaUi juijy JUS : 5~10 JS-i 


<_►» 4>*-» 4jM o» ic.>» 260 o* %85 Jl ciLJjjJI oiul J j 

4- i »» < j CjLJjLB ,jJc. ilu_)».i < _ 5 j 1I iliLdjjB Ct-w >>Ijl L»S sL»U i—W-iil 4jjtii 4_xjJ 
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^>U1I t-jti-a! j* l luo 355 %80j ji*Aa jjAa £-ljju C-iLvall i—ij-iJI 

^1 CUa <J jc. j-Alau!! ijliuuai ja liiwa 242 (jS %82 J jiua jjiLa Ajuiill aAA CAa .jly 

Cl— ajual j s-LaIL C i Ul i l l Cujuiii IjSjitSja ajurfl'l Aj! dua aLall ajj-olll AjAlii ^.Ar- 

. AjlaC. iu ^Ijill AjjjLa 

. ( 4 a ui 5m . 1 1 <a iju fl a. l l) jluflaJI 4jjJa jjAal! ulwall 4_fcH*S1 — i 

Environmental a-jIu JaI j& jl Genetic ajjIjj J4j& ^ L»l <j>j ^j 
tJ _s Uji«_a JjSJl (jit j* a11a.7v. a 11 cjliuaVl cj jliuj .Phenotype ajIaj <£1 jj <_Mjc- jl 

JJ-3 A— il dlLal jAJI jAaJ ClaCoji dua aLam-II A*ijAa jjAjl! AjL_^JI ajuolU Ajjlalt Ajiuiill 

l. A MI X47 (j—lj 1 j-A 4-'Lnll B J . kMII A_Jj1a 11 AjvttjH C.UjLjJ LjljuoUll (JA 1 ti. ^ J 2 

jji- ajlII IaA £lC-ij1 ASj (JAIaII (Jjill (JA A i lj uia l 10 jji Laj 9 %22.8 JtO. 1 jp> Oovjl ji 

j—aj j Cl! - ii\\ aljjl AjlJI jail jji Iajac-j . Ac.1 j^ll ^jJjaj (jIsUa a_ij-iS.] ( aa Vjl-v 

Aflljjll aUoa jatillj t jaliall £jjL-alt j AL-taall j jjjill a5!-ul eljjl L il -s 11 j jLaJl 
l./ill i_15L»JI a j&Ua dijAa J Cwl j* Aj j Gal j& 1 j* u> ALuaall ^3 jjSjjII j 


jjA_il! Ajju dua A nu5f. ajAUa (Jjilt (jiui Lafs, a jAUal! aAA j! V! aIwa-vII AjjAa diljljljJl 
j _ j jaj jl Aaj JtiaB Ajall jj jaull AjLaC. Axj ^lill alu! v_jjdiJI oAua ^ 

■ °/ol ^54 jA ajAllali dlj jA ^Iju (jill JjAaII AavC (J1S 1 15 bAa! aLjuII 

. ( 4-uaSm.11 jjC A_ajuaaJl ) 4jji-all CiLljLll ufelxll — (_i 

v 1928 ^1 fl (_ji a5llAj AIsIaI! CjI jaaJl Ajja all Cllal jIaII ji a JkUall vjllj 

CjjA _a AcLuU AjAvllI i itialt jl A-u-uill Ajjlajll jl ^11 ajUl*^l jj J 


(J Si LaS LjjiitA LCaliajl »U11 AuajmSII jjAaI! ajAM j jaLlajl^ a jftUall a AM v-aSIjjj . ajklill 

. ClluVI A 1—j 

^g. _1c. 1..1 n 1 jtAAUU jjAlllJ A-aj-aall JaLajl j)A jj. l itv.tt l l j jli A tll t ‘u > J Ltt IaIj 


J__jiillj hilum aj. mil ^1 jVl AjC.Lji AaWj pLall jjAlll L_)juU jl Aai v aN-lt 

jA j hull (seed coat ) a j-olll ^ ^iill j a jjaiM a jjilt Attjaj LCji micropyle 

A—JLda ^jilaj j v AV'll ^-1 ^vAAjjt j jjjajll atjjl Ajtj ^ > n 5» I I 1 .,, l U-al l v_k5Lill ajilla j-aii 

^g 9 Cail A_I j i JjAjll Ajijdill ajAill jui ajja a jv-alll oAjaj^ll CUtin jji jjSJt 

A_ui eAl al! J pores JJ—*lil! jl a!— wall J 1—j jw-il t Jjj J (jttA jilt (jLa Clljl jLj 
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j>_£3 sijja.jJt epidermic layer ^j-^V' AiJa ^ waxy like 

. *Ia 13 oAA L-J^aalJ (^)C- l*.a«o 

Sclerema uAililt <j£ — LAj 

^v—l^kij ^AC- 1 -aJjV'^^V^ &^>Alia jj]3 Uil fcJ La£ 

A_ fc-*alA c.liji -LaLlj l - n*Jl £^k.jl J ® Aj^Uj 

, 4 . a. ^^ U 4 > '. .iil i ij^ia^ll j 4^11*11 *—l b. Vif. 

^ -B lillj Lajt j Ac. jlL&lt jjiJI ^jic. UjLljiJt A»^-a\ s^yfcUi ji.si\t i V j 

hi 1_i'sU^>4 _kit J_*_.' CjUIjIJI j A. il ^1 jilt JiOb it Al kal i j jiJt 

. aL-^aiB j ' jl j.^.Ufl j (_j jLB J jilt Jla CjU jiult jj.2jJ1 JlaJt j* t-»£ <*^ I I 

ejt— j*a] 1 A_IjjkiLi ^ kit Sic. l^jt ^1 AliVi' j J.LJI (_j j^Ijj lj jjj .iitiA j tJili < - . * ■ J m l 

!_>— 4 i_i - it <*ill l liA JlLal S-Ij^jiaII ajtjkl! (J jl^sj)! j Jjkl Cy*j ^ 

aJ|_m jjj-Jl <cL« 12*6 ^ JUklt Jjj-i ^Jc. JjiB j) ejUJjLlI 

1W ' jja j (—icLjajj J1S Uj jilt J Uljj-alill Ajbv. ^ Lai 1_1JJ _pll ^^Ic kl l A u h si liltjj 
• ^j^kH l$JjJaij AjjlLo ^yj-k!' A i* J jiill A at « ■ >>1 5 ^t 

: ^^fialt 4 -»j*aua - 2.3.10 

j — &aj ^— jll j 4 - Jjja iiJ CjLJ jLB A-aj^arw ^C. a jjJalt p-lilt tiA j 

L.1 1 ^ ij U Sc. j Aaj.W j jS AlaJj ^ l^J ji Jt 4 -»Jui,t* 

f j -.4 »a - T) (jj jijlt <■ li.ui IjjSJ jL^aaJt Sic. Aij^i JjA^t Jc. (JaIJuj* k^jjlj 

• j5& 

: jUaaaJI AujAa. jjjjll <a j44aa. : Vji 

ij — »t jc. 4 —«a! (j . -a ( 3 «lj& »jc jL^xsJl ajjAa. j jijlt SjaUUI eslii ^a .jj 

A_^XlX ult jl AjjbJl jjc. Aj«iiS_j»fl ijl^aJt j jL_axlt ^i r. ^jjailt J J 

Cjlult ^-1c jjjiH (jli« j g. >ii!t Sjjj _^a3 j Ac-ljjl! jlu4 j jjiall ^»j**i frljji 

,.j.«t l£JI Aj-aUi. AjJill ^^4 A^xIaaB CjlijulSl) j AjjjJI A_x jlaj ijjiH Jit J • _^iJt xj Jayt J 

£_>—*® t>»iJ Aopx, jjjJl ^tjS jji ijjiaS UjLj liSLiA jjl I-IjjilaB 4>»J . f jJajAjjjBj 

I jv'JI ^ic- 4 j L& 
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Shear force o 3 ^ Sjfl 

dj- 

_U1 

• 

AjJxa jjij (jw 100/(j3jjjjlj£ 

305-125 

Pigeon pea 

4_ jAi^Jl 4 \ t .i J| 

112-49 


laJjjx^aLill 

157-68 


4 \ atl ill 

70-20 

Navy bean 

Lxl^-L^ali 

92-34 

Pinto bean 

LJ^^ali 

160-60 


j-lLlI Jjill 


** JLa-%.1 _Jjj£a1 I 4a*~X^11 CjLujIjjJI 

155 ^ (J^dixil (JaMj IDRC eij_^JI j <iA u . l l JjiJl jaI) ^ Jjaa ^jj^ 

^j.- A AjIIaLo ^jjjI^a 3j^Ll ^5 AjjA^. (jj,ihll J jsi\ /jA <llC. 

1 _jlill CjUial^A j^jA A'S. ^^1 ellLuaJlj 4 jjIL« Sjl^Ia jjSt <jl£ ^.]ru,u^!l j Lilxll 

^ j -\») jjliu 3uS^>a <AaC- ellhljliJI ^ -4 u1aC. ixuljJtll ajlA ell S$j 

. _i ell—C-jj ^ 5 —^ 3jjo]| j! l$Jcl jj ^_ij^)ia jl 1 $ jjidl (JaIjjJI ^ja 

4JL)Lc. J »J C^Li^jl CS^* ^ A,k ^ AllAa. JjlJl ^ ^JJLJ <A^>^1.“vH ^-AjjlSaA ^jSLaJj 

<j _uij elil.^ L. aK *1 4 iall Jlxj jjiJ! l* 1L ^Ij3 j A_sjjt>o elLiS^jo jjjjtll ^ 

^ J)_*j j 4 o jl jla elol j IaJS j^slSull 4 ujIju eliLi jjjI£ 11 eliLi 

3 Ja__i4il^j 3_ulUl _yi£- 3.)ut*5.ill l\ jaIIj ja!\ 3ojLii11 elAjjiilii]) (Jj AiumI elijl^. i^lli 

t> J* U" ?jX> a£Hc Sja ji LL jaJl ,jai u CijSi Jj . yslSjll AjjsLJ oUjillll 

^jj _ kJl£ll (j^o jjLJI (_j jTiv./i (joj AjILji j*Aj Aijlr. I j£ J jjiJI ojl jta j (jj&jll j (jjjjAll 

jtjJajj a jl Jail j (jjjjsll jJJ LuS ialjjj5H (jl <jJfi Ail J ^ t a l l J*j IjjjI jii j ^jj A u 'ic .Lall j 

(_J J '•>■ ^ A_JLa. _a LafrVu 5i!Ac. 4jl JJ V Lajaj tj jTua . l l tj a tjjaiiioll {_gjTwj.ll ijc'Ja-Sa 

{jj__lSj ^jj..iir.Lall j ^jjjull£Jl {j-a AjA 3 %40 (j^ {_yl^ ^-JwJJ Ij a {jjjjill j-a ^ILtll jjAaS! 

ajj_aja ^5 _9 (jj£j (jl jjjjll (_si {jjTLiall a^ljj (j^ (_5^ frLall i_[jtj JJC. (jjjjfi 

J_^j JaS . ‘U.\^ t <jjjj2w3 I ajALlaJ AijLc. Al (jj^J (jl i _ 5 llj^j j jj .a 1C.La j ^ jJjjiIIS a-iLua 

(M) f»J-Jjaic-Lalt j (C) ^jjjaltSJI J (P) (jJjSjll (JjJwj jJJ LajS jajlAj Aljlx. (illiA q \ 

A. . a jLull oj A i_jj-*5 J (J ja.1 A;wUll (j A (J^lall J*J JjiJI ajljla j Aja.tj (jj (jjliill j 


J-W-1I 


ftri 


(Muller PCMP number) PCMP >. 


IJJ jX 




A . 9 (JjSjJI jl Jj JjAjII 0 jl jta ajL) j JJ a j jjxolLl (_gA jj j/ Jill aia o-Aj j jl AirwjLtJL 
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A. A > c UajJJ ^5 aJj^L aJLol £±kH AaLaC jjT ^-i*-4J ^ j.%. *.<nll jA 

j— milt <J_laj j_Sc. Jcluu jljjtSI ^jjj^ jL .*tV> jj-a«'» j£j»j j j*j jjjJl 

• PCMP jlj* j»Sj ^ylj (Jlj )J jjll J-»VI ‘ jj£1 <Jj*aj 

1 _S Ajj J Albjaal! A*i.j % jjjull A_*j»^a ^ luJml I jjJ - j- —«'l jl j^ ^C jll ^jjc j 

(J—*c.' jS-*jV aj! V> (%75 >ajj j-*j Jcs4.l5*^' ajL»c Jaj 3 Sjj^oiSt j- jj 

jj— S3 »j—waiJi jl Ziena( 1989) * ij diU ja Cx±*u aji jl aa-*» 1 ! Iaa ^ dililili jja 

j. . -j.a. (^4 S a il Ala —<9 jjjilJ) ^ 4 -kSI A*J j jLJI <Jj»ll ^.Ijl j* Jail %48 jC aJjIuj* 

Jj—ill dl l - i ll di 44 -la I a i a-n . Aiij ^4 Sail jjAjS! Alla. ^ %64 Aj.. nil l oi& (Jjjoj 

_v*l jS »j—*1 L»J* d ij n ct (1 • 3) <iA*iu jlnjull fclxlt ^1 j 15 »Aul ^>° 112 AJC Ia Aa.j (joLJ! 
JJ 4 —Sail i-uu-aj (J 4 jm jAlall <Jjill j—• <-14 la a djUll ^a \00/f*£ 50 ‘ 17 <JaI*j .jjalil 
J«—J jj hydration coefficient vj_dill J. 1 ^ jl AJ Ai V Lu> j i_uSjiSS ^Jc 

frlftU ^j^l ■ ^ IcIa l jjA AAj-alt I AA l jA Liill < i»li j J Jj kail jjAjII ^1 jiJ llJJ J Ualjjj^ 

DSC (j—AJ^iull ;_J jl jaJI J-tjali t_^ 4 ^ I 4 -J f.lVi. 1,1 ^1 j dlLJjAll dlAI Jl j j 

A .— j*~ o J aIj AjAj£JI Jjil! jjAj ju Ljl AjjjacaJl AoSlc dAi”illa^ Aja. j <.—ill ja jLjiVt j 

• a—yjajLVjM Aajjl A*l j A^JaxJl (JjiSl jjjj ^1^ (JJJ Aj^ AJ^lC' A-oj jl j ^.l al l 

J-i j . jA aHj aJoIjjjI j Ajjjjl j A^-ala, j LI ill Ajiili jll f_ya\ jiJI ^Ia jjJ jjliabU j 

All! _ jjt ^J>l — J Al^tc A-oj jl laj jSSI 1 «1 .. — 1 j^ i ii • ^ J 8 ^Sc duja.1 jjjlt diLjl jjll dijSl 

.1 . ii 1 $ J——a.i Aiali j4 . ^^S a ll f jDW j^jll J O* j.jjjll L$ (jJJ W* AjJ* 

S JJ—ill —1 j-—JJ^JI Jjjll lli ij-JI Ajlaj j S j*-alH t i Lni jt ^jJl^djj^iSl (jJaxJ djjliil 

i^lljAj • ^Dl A jl aC ja AJ.II4 j]l Alajall AjaaI jj£I jjjjjjll j j$u IftJJJ ^lil l !> JjVl 
(j jAvSI v_u$jj _Jl jjt ji J i A j _ 4 dill]jiill ^ A<jkjaaJI ijAlia jjaIj «JjJc dijau 

j»_j-L»B <-j jS— ujjSjjJI f l.vk'i Jj —lj j sji^aJI j i jjJ j* JSS microstructure 

■ SEM ^jj&TKI 

: AJjjlil! 5 -ajjasa — UJl!i 

lj.il jjj I 4 -.Ijl j I 4 JJS JjljJ All Uau Ujjaj t 4 ijjaj J«u diLljijSl SAja. jjAAjj 

I 4 «aI J - «ljC- iJC ^ylc jykdll AajJ vja JJJ J ( AjjJijSI I^IajI I jS j l 4 _a.l»jjjj S^jjJjj 

0 ^ — 4 — la j 0 C.*l jlijl j A.jua\W Ajsa^J 
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A__ie. Ajja-aJl jjl a^j AsS Jllall (Jjam J*A ‘ jjAall (jj Ja J (~S j 

£-iJ (_5 a 1 Laiu IJjS J jJ*j J Uk ja*j jj j»°25 (jit (jjx. aAal j %10 (jjjlaj jj jja_a 

(_S J->1 La cillj AS i j 4 (jjsl! J*J JjAllI 4 Ua A-a J^aSk. j£ %1 3 (jJ^iajK (_5 jAtv-afl 

ajA—9 tiaj jjAill (j^Ja 4 .' ■ Wt Xj-i j»°32.2 Jt till_ylui 4 SAa] (jj-all (^AlJI J Jl' Jfi- 
Jt JaiUj Jl j . 4_ujji]l Jt %13, 8.1 uijb j ^jIa jjJl ^LIa 210,29 

[J i* ^■m.a'ill j • jj^axuajJI j Sjl^aJI i^a Cj^Lat*-« «.I_^J (jSaJ Ajli djllljbll ^ j U oA_jai 

'Xu-ajj I^jC. X. VvVtm Jill J ((jAajVI l-L- v j Ajjcuij (jjli-a) jjAXall j»lAvuJ IaS j (jjj-v'iU 
Cjl l^j Jjj (Jjll—r»-a (j 9 Ijain i^Ua j l$jj Jkj A*J jjAjB <LiLu (J^aj Ajli tilliS A*J 1 

cjli_ uij 3 — ^jjA_jk^j CjljjjjS-- ^jjA jj_a CjUjJjSjj) £-!)La^t JJLi-a (JJLi-a jl ^»jjA 

p _LSISII^ ^__al5ull AjjLj (JjL_jjSU i_ilijl (Jal jfr AiLjat jl jjaJI JL. jl ^Ajj^ j»jJA 

CjiLaL-AAl! oAA (JSis 4 j -4» >. <■> Ciaj jjJall c-1 _>t> 3 jl Aiajjj^ L^bv^i J ^iill jl (^jAinic-Lall j 

CiLiSj-a j JJLa^a jj-jS ^ililj (j**a>-al1 jjjlalt <_$ j*jj (jjall <jaj (Jljih] J) ^5-‘A 

•Luball CjU jiilSl] J ja*. Jl (_$Ajj a j jAj Saa j a jAill ajUjjjjj A_ult A eAbj J' AjlaJl 


middle ^Ja_ a_j!' a % laj—alt aajIa j Uijl! a yU-^ a l. ^ijl _ja_Jj j ^Sdi ^ 

jauJj] Aj j^aj ^iIaS . _)jAill 7>\jj^a j >1 Kaj ,^^0 j lamdld 


( j ^ A Vi j Aj^ jIA\V i 4 AA Alia j OlJ_Ji4l J jij ^1 jS ^jlc. jSaI! AilLii ^^La'in ,]«uB A <j\ 4 ^all 

(j—AJ 2 —J"* jjl' J OPjJ^' S ^j cPi L$ y Ji JajliAi J ^ 


A £ —AxiU CjliLkAi^li j-a Jljjj 0JjAj IjiA j (j jj^al l Ol^Lt-a ^ 


Sjbj C5^i CJ* * ^ -UajaaIIj Lai . CiLall J ajl (3-a JS ^1 jii.1 qa (J^u j 

-J> lJoT lIjI j2uA j Oi^Lt-a i j f A S»uLnll ^aju ^yf* Aaijli 

(jAljsJI jjjS (jj Jat CJa^j Jl ijJJJ Jl J Jaaj Jc ^J*2u3l Jb 4A11 a Jl 

. g'LuiVU ALaLuall ^j-a AjJ^j 


4 .AaC- cLj! d»Li5jLli a^hLla diL^laill ^ AsAjJI £* jjal Aa3j 

J jji_i j 4_)» ji!L J Ajj!.aA l v’*)l Jii-J LlijAaa, ^> >j uU i—fij<i jj jajli 

<1 _AJJ aJI^_lai j jAil^ J ^5^° AaxtJ <5 AA j 4 dllaJ jAa^I 

aA—a> j . Cjtiiaj! J L^giftj ^ aJ^-lai j middle lamella a w>|I a^ajIa 

bill— ] J jjAJ Jclij Aj2k J Jl <S, SjftUa jj jll tilt diUjaill 
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jjjt (jl—i dill j*-J j Aa jiaiW AiAi did ji aJLuII jj jij alii Aji Cjjj di4 V Aalllj 

JJ-C. jjiujill Aaaj edljJ j* jju L*£j juilll (Jlau Ajlaf. adcLaAi j»jL phytflSC jldiill 

dl--UJiil (jiaAA A t . H . ) i Aj j^aII LI jaoLII J Laja-aull Ai-ij £-lijj| iaiiji 11 j 1 (t_S J*"-' 11 '' 

Ja-JJ jl L»S AjjLAB J^ Ajdla.VI CjLjjjI£ 1I A >..iii j jjjiill j jiliijLj ^jjaHSJI Jl 

( f*>;—“U®I a — ^jiaJt£ ) <uluK djlijjjlSill jL Jjill jSLaJ Ajlj ja>l Jwa.i i jii£ill Ajiildi 
jl jaII j dl i iii ll ju Lu4 dill J ( f JJaJjjJ — ^jJd jaanJ Ajdla.VI Lilij^lSJI £a (Jdliu 


jj® (» jaiJIS djLfL duj&i j! Lui jjdJI Aajw*it> J| jd^j l5^' jaVi ja j AaijiS J 

A - J a ^ .laLjj| ^dc. £ws jj OLJjd dUiA j! ^J| ajijj . t J^iajll Aa-fiLaJI jj Ia jj£ ji dt J JJ 
dl It A4^l£- jA . VW a l l JaIaII j! jl Aaj»a*aJI o jaLIu A liM Ml I w 'i t j‘nr. jl jl 4_iiii£ill dl jaII 

j—* jl J dl A rvla" (JiL^aII J LJ jiaaliH jii jt jiij dil Ajilull dili jjjt£JL Ajin^ill dl jaII 
JdLu Ajjlaj dSjj Ia IdA j ^^aaIcIaA <— iLaa. .J i C. ^jjdjaaall Ja ^.lunjll A v-jianH J 

j-J J jit Ajjlaj julj j . Aaj»1 LiiLuJ (_jdll j > _ y Jall j £iill tljjl CjLjjjISJI 

jl ^jj—iaIISII j—« a— jjjjjlS jlal—is jXi (jA jl ijJiliA Lol jjijill j /jiijjill ju di*A 

® J jil Aa^Ij ja . j) JAu B alijl ClUljsJI Aa JaiVa t, il.Ujtl ja Liia j j£d ^ Ji.-'r I *tl 

O—*' - >1 '—■'JJ^J di djLJ jL_i Lli v Jd*A J Ojl J^ A-i-jd jl jaAJJJ C)l..l Jd 


j j—*J L5*^' J *!“• *1»11 JjdJI l-Jjdj (Jjlis ^ dl jdll JaSfl jA J C.LJjiJl 
(_Jjd& d-Ui dlS jjjijll tliif Aa j*A»aJI ejAlla ^^4 Ijjd Lau) jjAdll (wUili d4j . Iflla j, 

i * 

J'jn ^ J ftLall 4-1 j*1j fj ja j AjilcV! Ajdlij Jjij Ajc. ^-ij Iaa jjAdll ejali j » '...X I 

UJJ Aa! dja. J ^ Jl SjLiJ Jdad J 

• JJ^ is^ L r , ' 1JIL ^J 

• is*^ - 1 ** V* 1 j* j djlils J CjIdjjliAj»B j Adlill jjAdll j CildjjAiUtt j« JS 

J-* J J 1 - 3 J ) djUuUll Aa-Aili AaIjuaII dl jail jjd J| Ji-dj CiLaljd dlliAj 

O * ti—^ (J -!*'■ CWJ ^ 3 dlld J diU jiill A a J, ^J ^ CjU Jlull J jd) Sjaaai 

I* 3 j 4 J el»3l c_ij<Ai Jc. ia (J£ #jds J® liLa (jj&xjj Iaa diildSaA Liill j j^jjill 
t4— f—i A—jljjjill dl j—all » J~*ii J> IxJ j . j jd ill Aa jAdi dijd^ 

jujjj—li jLa Ju jaJi jjjli Ajit CiUj jxll ^a Jklujl^ IIS j polyphenolase jV >ui 

jldj — MiSji (Jj ii4 Jjill sdtLttAJ J Ajijlo ji AA. i l > jj-LiA iajl jj J^LA. ja Lliilj 

—ill ^ ^i j* polyphenol oxidase 

L^°'—^ j^- 5 jJI ^j-ajui jl j . ClUj)L!^ 
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Ja —jjjj pll j dibSjaJ! ^_ya ( ferulic acid cAJjjjjill pi -a -> b-ali. J jjj 

P-s—5!j hydrophilicity *1—alb .Lbipuj^JI Jja p (Jisis dAijjjpH ^a IajjJj 

j—*j <—j _Lwa —s diti l_jjb t jdu> i L&a tldb i_pu2ll jjlc jjiill Sps ^jlc. I ^■ ■’ \i 

^y-i j>s lignification p4?dl' pj£ u' J -5 

jjj —i A ajaaxa. j—9 IJjj <_$j-=d/l jjA <■ i«b aJji-VI (_U.Ijjj j-isJI 

jj -4.;>.ji,>.r»ll jji sJ^a,jaJ! sA)J*JI jSISualt £a bjjbu pnajll Jajjp dua. Cjb!jL3! 

til_b£ . ba^kaaidt «jbj pa J ( ppidl £a Jalp_jVt IjlA »jl ibp j jl^a]lj 

(jjpi-j lDU. lignified protein pi^Iall piijpll pj&sJ pujjJI £a pn^]' -Lisp bis 
JJ—Ic pijjpS ajSS (_p>liajV jjioJi Sab j jjll^pjyj boa dAJ pull 

pjj_]l A __ >»a-N. \ a djbujpjl 4auU sbp dib] pipd c-LjjI 4j! . tl_a]\ t_i^jdj 

<-. -v.ju.rttl jj— s lignification <ii=d 1*1 djjao apJ o^b^S/t j jjbpJ! 

pal *a.V I pi d>j J *-aII pa j . ppiall 4, v 2 iS, 4ap-aadt apUa djAaj pa j ^U... j]| 

d)S sl J_Sj*dibuUll J p urdfl pa (Jsl precursors djlbb 4j\iaJ pkj 4jp li*d ' 4.1'iaSft 

^ b 4^h-iL-oiij b^bdl pbS^l p9 pj\ J N- b pa p£i 4, unj .sdp A-IJ^ S L h jj ^\a ll t^abalplll 

. j^Jall <Ifrm l$jplaij 4jjlLo bop a.\a! 1 jjjuil LpLi jji dljj 4 jjLsJI *Ujjt!i!( j-iaJt j 

P f- 4 lj*. ..att jjA dlbljiJ! pipij SJia 4jl Xl jjj paudl JlsJ Ajlat ClilS I it j 

SjjjS 4^,jp 4Jj un a l l jjA 4- Hdi l 4jiaC pjSj pjpialt pa 4jlbll Ja.1 ^)a3i jjj 4jli 4_ajj_aaJI 

pj_ Sj jj£] jpajll SJida 4jjiaj jjjAJ pijSfl pa 4jl pia.bll (_yaiu pjJj . apkliilt lilt pc 

jj _le JaJ_di jj _ftj IpJpaJ frljjl CjbSyLJt b ji/iv apkUi < jS . jjlSj a j jtafi UjjjLa jjj 

jl_ ij^v jjaSjdJbphytase jboill : 4 j1U1I iSiLujiy\ pa JS P j i ' » \ ) ^2 4aajpj( d^iclij 
J.u .aSjjdl j pectin methyl esterase jt j— jo->> Jj\j^- opSA ^lipoxygenase 

. protease peroxidase 

Pa JjJp 4JuaJ pijpdl 4 jjLjB p jjjJ ^UjJ j (JjiB 

LllB j dLuJjpBj PA*S p-« js Jkj ulb jjjc USpip <jp*aB Jjjul! 4aajjl^uaB 

djLujj jjl pa 4 _jjLiJ 4—ilusS 1 ' pataa.Vi j puai5 p 4 jjLSJ 1 ObjxiKlt p JS JpJJj 

-I j_al' j< a 4 _lLuB i—LjjilSlt j lapJxdaj 4_j}pj*B 3 >a5lj piutH dAJatu J j dilclij i n. ~ j 
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^y* 4 ml) Luu CijJj*J j ^ <m&J 

JSJi J <• _^-a^S <AaC. ^ aj£j L»S ^yjlii! jjill ^> U>M j Clt. U f j lll j Lii51 j 

jj_ aj-*H (j_ hjv^aII i^A ^yll J ^ IjA <jt$i ^ Uj^SjVj ^6 10 

Food Reviews _R ^ Shehata(l992)AjUJi jjjSaII »_>*^ cS^R 

. cAJjiJ! ^ k*j~a *Ji ijA'ii jc International 

ciAolIjjull 5 jjxjU SjUiaI} . 4-10 

Antinutritiona! factors in legumes 

^ 1c. ^lUL j CjUjLH ^3 4_i _\»*U ft > K U a\ l ^J*1 ^jl! 1 ■jj-.l*H dll_iA 


iJjBj (jjJc Ljjj^s (j-» (JoljuJl »aa jjjIj 4 kilt Jjltj jjLuiiyi 

J-*J j (JaI jxl! sjlA ^a! Jjljjj ^yL Lu3 j OL^a I ' (jiuu j* <4j : pJi SjUiuiVI 

Protease inhibitors ^LujiV) cjlku* -1-4-10 

^—R —i l «« ^y-ujjV' (Jc-lau CjUjj jji je- »jUc. tliLkiL<Jl »iA 

protein-protein *!>■!»—ft*R J — £jj> J* Ji-'-t vt.jAa. 

. j jjiaJili (J»ilt iujj jA\ jftj interaction 

’■Jftl if* dAJ_>LR j_pj ^ j-^in (_yjR j “Cm!***' l~*/'-'R l^jl ^a! jjfLuj 

Jj-M 


JaxL* _ i*fc \ia 

kn,a — jj ktu 

JaxLa — ^ a . x>L * 

JaAft 

jj j-cj£ JiiVo _ -iaJJU 

JaA-4 _ i klU 

^JoaaOjjjx^ ii j q g _ . JJ -hn< 

-— ■ ^ x ^- q — kvi*i a 


UjjIII_1J . 


Li^j-d) l]_>^ — ^oa^H 
^Jjili 


^boa^jjJi — aLou31 _ 

AjjKII U^Uli 

^ J >1! 


«LAa 
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j$— 4 lj ^xa! (j_a trypsin inhibitor (TI) (jj-uujill da- lL» 

j i 1944 j>Lc «vAL5uSil jl dAJjaJI oJ<ilJjij A U *■ 

c^A 5 ! ^A. * 1945 ^ 5 -jjjIL ® jy^-° u-* <d>• 

^■dL-AJ u Li. mij J iXlUaiLalt AIj <Jjc jiai .13 j . £ )}“'? _)' J* Al l 

. I fl'i J jJj I jAj ij-lili *L<d*JI ( _ 5 —I) l^ jU*u5 l ^1 <±uJ)j\ ^U^Vl ^JiZi 
*iL£ j^ii fjjt Bowman-Birk - uljx_> - 3 UjLj Kunitz Jl^jS U.AjA xuj 
‘ — i-Jl 25 20) A_ijj £-Uj j\j JjS/l £ j jAill (jxjjjj Lsj?- ^ A-aTuj £T iLail) 

^-ijj] daunl <daJ j 2) Cju^)i£]l ^15 j] sjlijalj (jj^dl-l 

( _ i - nai i _y ciA-\ 181 t$d jh Audi X-IC £ja aiA.lj AdiuLui (jC- ejluC- ^AjfJoSs jjuujjuli 

^s-i (lie) 64 4 (Arg) 63 u j ua * -v . H 3 -u I—«js JL*All »j 

.<UJl 

4-j VI (jjAl J 1 —All 10-6) 3=J! (j J3-II (jiiiiAa jq& f jadl Ld 

(j! (J^l dall jj 7) <Al^)i£ll AjjLu dall j^)Sl {yA al J\-\ a ^ gjuyA 

(jjjSj-s ^^Jie c5jAau <_il VJ 4*la tAxoi 71 ^ OJ^ Xj-'Av-II JjJa 
>aj (Ser) 17 i (Lys) 16 j ojA^VI (jxXuuJi ^ ^SjaII ^a U$dJ jjidUA 

ts-^j clnA^VI O-U - W x l^ JI Jjjj £_L La$Aj j dais fujjij da_u 

jXa jj j . t jf joL ?j^j j *Ali ^_hI da-jAd daJs ^.Au jAj (Ser) 45 < (Leu) 44 

. lilJJJ — (jL«jlj daA» 4 3Aij5 dnA* (j-» lK <~uSj5 7~ 10 ‘ 6“ 10 lASj (J5LSjill 



JjjjLAfl jtAwUjiid JJLUjS JbxU ^ AoIaaVI (J^Usk^l t 6“10 JSJ* 

. U><aS J jli 4> 


Source : I iener(1983). 
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30 



70 


djL Ja u4 ^4 <j*oL»aV1 • 7 — 10 

Source : Liener (1983). 

djAu i(clilx.L_ui 3 sX*l CaJjS 250 ) e 3 _>?■] 

(pH) S ' 1 ■« taJ »ialj aia.j£ (jjUAjjall Jajl^ jfcJJjjJ 

; ^JUll ^Jc- Ia ^>\k 

5 - 3 ~ 2 . 2 - 3 6 (_ y u> jjA?* (_y»^ ^ ^jc. lillij ^ 1 . 2 “ 0 - 9 - l- 4 ~ 2 - 0 - 2-9 
X 12-09 o-* jjkj wjjj jU> 9 - 0 “ 6-5 

f-jji} £-• A-*** f-jjpj -!=»-£* u ! t>» • (^- t ’-?‘ ujj) 

^jLuoyi (ji sjL-iyi j.v -si <ji vj diUijSJi lilt <jjiA u^V' c#® 

(j-^» ^80-70 ^_p- Jj^jj JjSfl £ jiS : 0 »a tij>\ t>» ji J*k 

jj) Ig.XM Jj <Jkujj 1 Y ^ . 1 ». -- 1 I 0 -*J * J-A J AajoiljjSjjll ajL^aaJI 

j_Aj AjjuiljjSifU 0 jl >. n«fl X 30 jj-lj 20 (j--» (J£-A ^li J ‘ 

(_j -5 30 O-* (j! i-A-j (i-lj • (jiinjjpll fij j] j-;*-" <la—>tjJ a 3 »J L 1 i jja.Vlji (jjjjjf 

iTj Vu' ijjjJI qa jilll l^lvj ^Aj ^Jailbj <->»A V Aja- jll Cjlluj^j (j^o Z 50 

Ai milt (jl ^ 1 | tijLuii^iijUil jii a •■•«' (j^-jujlll jil JajL* (jjSli 

. L_jA<aB <Jjj diljjjJ^)J (j* X 6 iJjIxj (jjUAJjjlt jjl 1 »Aa 

JjJLaJ gc-JajJj . CjLilill <LLii »j (j-*j ij^Jpl' J 

i-lSj il—jlj^B (j_^ -f_L»LSJ! j jiJl (_px»j (jjjjujjB u laLij 12 “ 10 (» 3 j 

^. UAA i L 3-‘ -^ B A-t l a C . JL-*J j) CJ J X ' u>^ ! Aj® 

. iu Lui Xwxli Ah j air classification 
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uj£*1\j 4—LalSJl jjjJt JjiSj ^ QjMiJft ^jjjj JajLa LLiJ : 12-10 Jja* 

ZXxjZ CjLJjiJI USull (J S£- £j&4l !j jj4) 

• C&JJil&l* 


Liilt Jlc 

UAAJjJ jyJlc (jj^ 1 

£ A.\W 

J , Ml 



- 

82-77 

41.55 

Ljj-oB <Jj9 

19.70 

89.78 

46.81 

LsJ LJj.M® 

4.06 

53-80 

18.23 

^yiLi U jjuoli 

4.05 

43.58 

18.08 

JUJI LI 

2.49 

50-61 

18.80 

f_yrLA-\ ]| 

4.94 

23.88 

12.20 

Lujlll 

0.99 

11.69 

5.12 


1.43 

23-35 

7.61 

U-nll 

1.36 

10.71 

4.75 


1.78 

23-03 

9.96 

^uLJl Jji 


Source: Elkowiez and Sosulski (1982). 


4. al'i-y all C*.il. JjSjlt (jjljj Ails 12—10 <JjA>ti » . >»‘‘|J LcSij 


liLJj j _uujjll .*' ® !»' .Li SjLj j i_) »<*»!! J)_j a jLr. (_j 

(ji La£ %36 J] %1.6 (JajL« £ jt jjj a^uiL <LU3u jljjjj tiua. CjliliH ^ s jSjuul 

tJjll ~v A ^J-S j! jy-J ^ 4 . i ]j A . jl a C. <jl_i tiLlj q^» (_pa_i4i]l j . Id^Jl^. 

A_3k j Ajua jj ^ iill -Ix.u^l 1 3L.fi Cj jLiuJ A t i,n*U j 5B .l»n<o laldd (ja AaK-s. » 

1- A* Jal joU ( J jU' £_jjjl S-llc tgS±uU j dltljyi A.Jar. Ljaj] . AjjI^x 

LaJ j-9 CiLuj JLic %35 (j-lj 20 J—»Jj TI -S quj jj jji 

jj-C.) A_jltr. A_a, jJj li n a It Llii (Jollu ^yl] LjaJ AjIaC. . ^cjLiil jJ jj j 

(jjLiuj . (Jjilt jJj a_ijIj^!I A-LaU^ll tjjjJal Uuj (heat labile tlutj 

AT>i.*b» J-x^Ti i3 t_*Jatikjj diaJ Adla^S Aj jl^pJI aJl/AjuaII jjL JjSH 

A—Av j.5 £_9 j (jLi liLiiSj i A_j_)li» . !» u a B JtsLjij (j-® %95 

^I.VxTt.mU A-jjLLa TI (J-*^ la-iju ^y-S ocLiS jSl^I XjU ij .u^ Ajx® j ojoilj ( __psuAajli 

. AjUc- JjJal A.iJa®-^la Sjl^v A^.jJ 

^y-Ui Jla.1 j (jl Ajjij fjA , ^a > *u ul (_39jVl (j-a A-Sli TI J1 JaUij (JJfijlj 

j 5J1 jl ^yit l CoLalji! (JHaII jn... 





- 57 - 


(jj_aJ»4 jl jjj ‘ 4_&U~a J >*11 a j (Jill) J 3 *^ <^^*-*5* J £»iS j 

JjjUB (j*al jjl Ji kAaC- A*j jo*4j Jll jjl JaA«l 111 >m' (_Jsl (j Ja&l (Jjill 

• <jPJJJ f - »>l « / i j' 4 aAi.j 1 1.3 Jj 46 j-* TI J iaLii (jiiixi Jia. 


Phytic acid 


lilujlfl Ja-cw 2 - 4-10 


C* lit Ail jS ^-Mil Jj-M j_e. ojLjc. ,jli j_4 

^ aJjjj L» SaLc j CjLJjLJI j*loij j*j J^ 


£_Ja j t ud £JJ»4 Ja*-*J . Jjill >w.-v j jiiuj . jilSjS (JUj jl J^AlJ J-« a jy~° 


ja— i^l i*»t]i i^y* 4,-v jju j . aleurone jjjj-lS/l di l * . Ja . i iALIaj 

^Jl ja. <-i jj_Skjxll jji-Mijill JJ 14 J ^ij-\ j JJI ^J 1 j jji^ujill jll 

. jjjJL, ajKI! J 4 &I o- % 80 


lAl..Ja4j jjLuiJ ll I jJ_i»«a4 4_SjS (_S cAl-ijull jjJa-jaaJ (_£jjiJI jjAII (JA4UJJ 

4 .^ii ~v 4 ^ r-:. l.iU ''ii y l* i t ^ *iji l*i i~v / j < ** *i \*yi ^ 1 \l 1**1 jji^n 

1_44 idiJJ t. tin B^l—aSi (3 * *J 4»JI jY lillAj aflatOXiflS tjlibjSjdsVl 

. C-ltjjisiU j4 jlL 


4- aw Jj 4-L* JLi. ijiij »J. —jAii ' 4 mi dllllill jj tjLjiH jS Jjj 

qjaju 4__3lIj 1 (JJbu .J 4jA*oil Jj1aI.^>4 A^IS Aj^lill j4 l Alujtl l L _y a.Aa, AjjaI 

jiBj (_J rvjll j A_jAaJlj >iLj jJlj ^ JJ ■ ■■tr. lalt j ^jj_uJl£ll JJ La <_«l^Jl ^^al.'iall 

(j_4 4jj-l»-* a jiauS (j*- “.^l^ l-aj will Al a a ! <LjSj Jl 

• ^...ir-La ji ^^jirtll^ LmLuil^ >al^ll ^'--u 


L*' 1~4 ^j-4 jjjLjjij. CAjljiJI (_J4l v tU4>H (jl Jj ejUiyi jAajJ 

(_Jc. Cij^yi.5 CjLjjIjaB i'i.\i jl aJs t >,*l/util (j>i 4 - 4-1 JnL-G jY 1 (Jc. 

(jy* Jli. (jj&J 11 S u.UtuJA <i (_ 5 AB (jijjjl Lj^all Jjj i.' ilui jj j 

. Jm»B ^y exAA 7S >-■. n.Mi J (JLx^ <1 (_ 5 A 1 I (jjJj Jl (jl (jja. J ^L'nill 


(j* diUjiJ JA~^4 j)OJ a Jjli4 4jjlc. <4J A j ^AC. (ja ^C. J Jfc j 

A-ajaj (jjaJJJ-M iaLijj) j VJ >*lj'u>ll (j-» Ubl jXaaj (jjjj^JI 

(^-> 444 !—ajl i n jj J ^Ja 4jlill jX’lSil J/ j pH (_j-.u> JJ. H (JuVl (_Jc. I ml J 


uu, 4. W >41 jl jjjjll (jin an (3 a.>.*u Iauj 4 t-v J^a 4 \n .* ^sl^au (jJJj jJI 

(jA^jj i protein-phytate complex All j jjj aS«^ ujj52j ^aII jvi 
A i» 4 (_J—! (jjJjjJ ^jA 44 ^ ( JI j, J4..JIS1I 4. ^nlia 4_jjlill kl)Lijjjl£ll SaLj j 
t *l /m»| I (_ui.«.j (jjjjjjJI (j«4 jLS jl A-aj4 ^ Jill ia_*Jt J L»i . jLii3“ jjjj j Jl 
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j-IaaSIj jJJjjaJ ,jj« iiw <j-)j5LI A_k-aJill ^Jjj Laa <JLa 4,\-V >MJ 1 jXas ^'u 
o-> jt-JaLj . ternary protein-mineral-phytate complex Aiill j 

CIiLaj jiyij La jib j iliLuj jjJ jajj_*j 4—wajj jJ-jLl jLiliill jjiMJk “Laa'I jj]j 
i_$ j_iVl j^-A 4 _*j diL^ijjj L^jjSlj (^jL^ll (JJjkjll c A aj jjl (jl j US . 4-jjl jjjjjjII 
4_jjj1 J;UjjJI iJliLaj jj*yi Ja -lui ( _ s _lc. I j_A (J ila.ilj L*j jl jTiji.ll ( j> l , A. 1 . JaLjjjV LatjA 

. J^LaI lily I tliLtijj] liSj jAuujjll j (jjiiujjl a - ^.14. 


iil_j jll 1. 1.1a. ^.,lf- 9 jJ_iS La*] ^ ,j.jm*ir.L*ll wjtjjlj jJjjiItLII lTjLu^ j| i* j 

^j-s La j ja. jl (JJj (_iju> l*j jLu»j^l SjliajjiV sIa LaLI jti j J •*. .11 j jj^aJI j 

j_u LEIaa CiUaLujI ilijia. ^1 CjLJj.ll! j>»» j jjJu j . *LJt ^ 4jJli jjc o jjaaj 


. <.*iLjAl*ni.ll (JAMJj (JAXAJV 


!jl£j 4.1aI£II jjjJI (jJj jjS diLiill j a> a jk (Jjis^A 1 3 10 (Jji^ll JTaajjJj 

l Ag ilr- (J , —~v' i>ll - LJull jjSaIIj jjjjjjfl ^yllc. 

. CJJjLI! (jAva. J 


J&S- ojIaBj 4l»l£fl jjibJI JjjL ^ o*** c5j2a-» :13~ 10 JjA* 

. diUljiiS usAjj4^ 


LL3I jjSuall 


jjjS-lH 

JjSJ 

- 

13.53 

11.64 

(J 

1.86 

13*64 

5-20 

VaA 

1.99 

26.02 

10.03 

(^ilj LI j . ^ili 

2.52 

23.14 

10.61 


1.48 

12.78 

5.20 

(j<t»AvH 

2.47 

16.36 

7.61 

LujlB 

1.49 

18.74 

6.39 


1.82 

18.88 

7.44 

il-.lt 

1.61 

8.64 

3.67 

^ AS! J>!l 

1.58 

14.37 

5.12 

^cjLail (Jj9 


Source: Elkowicz and Sosulshi (1982) 


J>» A-i j_A CjLjIjLII {Jj.'Wa jjJLII (jjLSl! 1 3 10 (JA guJahj 

tdjjjill L yaAS- -LLjj! f^C- jAJ jjJI ^^llc- jj^AjI ^ l*ij ja jJjj jjjllj jlujill 

^ ’1 sj-AOilt 4_ll j| 4 _Ja£. jLi CjI— akll djjjill jiaA^ j&jajSj . jJjjJL 

j -1 al l jVj • 4 -IaISiII jjJjILj 4—ijLLu djusll i_y&- * u1 ^^-v a 
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.jj ^ »j>-» u* ujSj *^j!j*j* j>* w* '4A( ia <j y** o* 
jj-* jjiJ iSj'* •* (Jj&l Aa^aI tjLaijA (j« jiou A jI a T . Jj (%90~70) *L*I 
JijJIjiJI viilj Jcj . leaching out ^USj jj ajL»c 

jLuill JaLjljl 4 >/ii f_y n A-k jj_A jjiJ (J j >Vk.A 0 A (Jlij AjIaC 

heat stable LjJ ja. IjAj ^ 1 /u il t>i»Aa. OjSIj *dli t>* ‘ phytase 

(J j‘ • _pL VJ A'uiB q^oa^ o* jjA$ fj* JBS V Ia^j a jI a c . Jj 

Tannins d^iSM 3-4-|f 

I 4 ] JjB AjljjiH OL&jaB Je. I jLxa taiUtinSS LjLnjU Aiil JlaJ 

jS-*a u W3 •JeL.AAj LuL. Jiajjj jjjBo 500 o - j£l try j? ujtf 
. phenol carboxylic acid Jjji Ji-SjjjS 

if s LaIjSaj *- • tiAjj ij^ei Bj uJiijjJ vIAjIjLSj cAijjijS JSjSj 

j IVi jLSj »l. »a»uB > «l i> *tj\ Jj aJaj t t iuA>ll 1 *jl> ICjI^jO 

. |tU I «> >. J UliTi .J jjl (^..auX Jjt» Jc- 

(jjlvl AjjLaB loi^aliH (ji Jxi JjaB Jai *juatB ^3 L u Uj t T .illulali jS jH>j 

aJaIss jji-iU ajjjuIL lOOfrjj&A tj sjSjjIS 282.8-33.71>* aua£ ^ic 
J[/ L\ a (j&%& 28.7-10 4,1c ,_5J^J a jLdil Atjji/* 0 jLUaS jjiJI tji OJ^tr* 

cM-*y i^jl—yjUS axaiJ ,jJ| tJ^yj £ ji ^ 4C ’ tii 100 

Jajjj AJDtc A_aj ojjj*a»JLj tiiA (jiJ aJ J| a^uj AjL^aVt AjaSB jjA %95~72 

jjii ^Jjau JLjaD 3 .*.* “ M t^AuA’JI (jA jjiJ J_5JO^AJ ijijatll jjjl AjliS 

Jjjjj 4 _jjUa t^LyiUB (_JA Aj]lc- Ajjj Je flight red) AajUII «l jA 2 kJI Ijljvotil 

ju$[ titjUii i>jj{ a_jU liLli «. lJ (dark red) aiaUI «ljaall Ujulil 

jj-A (j jLa-aJ ^ JjJu (jatell ^JS t C Aiiit'ii (j* (jj AiiixJ ^ ijiVt tijia-* 

0-44 t>A tiiLuiUB (JjSaj ^jljuj (jjLI Jjil t»i %0*878 ^ 0.183 
. oLuIjI tj* %0-482 Jc- IjjMal Jj4 ti Op* <. 5 * ‘ ^1-5 

y-lt 8 jiSI L 4 Ij 4 heat resistant • J >aJl <ajI*a djLiS ja tiA-ujliB j 

Ja_jljjR Aja_uil jj >4 hj tlJ j\ AjjjSlj ^UJ t uJ 4 >^* tM> £—* l ~- 1 ' A (jJJ&J 
(j-A jjjd (jjSj jjjjjjJlj JaUi^U CA nilil (Jia Jj AIxaaB I j* yij ( Aaua.jj^|J 
A^a.l> (JjJ jjj£j A^a.jjJa» JaJjJ UtfjSil (J^ Jf dlj CJjijAjJjSBj 
ijjj CjIjlLu (>jjSj tjJjjjj . A.tlGf J Ajlajt^S' i Jjjkja." ( j_Lj jJjSB Qrs m ■ 
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'^~ u> u«Vi 1 jSj L*fU JS jjSjj Jb CjLjjjjJIj jiAiul^l 

u- M4 o * ^vi 4 Uaiuj jjiu ^liutmj <j£jjj ^ iUjyi ij* 

• k"-‘-' u ts-? 3*^' J*J ‘ tliLiiiljII j AjAijjyi tlilLajjJl Jjj .*,1^.., 

UX^jjoJt OLkL, 34 jbki <jajUll Jj Jjill (jS-iuj . JMxJ UJVIj uavuJiJI 

model system £ jU 8 ^ <HJ 3 aSj . Ljy*. r _,LUB 

<_jjUI <1^1 (^ak. ^ (>j -Ll£j)H tiA dljJa. kJSJ LiiRj ClliuLll kljjjl Jc 

AjjL ilAbitSll J u. . Ajjiudl <jJlc* AajJj LiiJl 

O^j CjUGj^I 34 jjjSj U jjiL J ^jSj j| Ajjknll <^U1| 


(j-« <_J-£ ‘LaaJoA (^Jc. LLui j-ijj 1—44 Liiill liSj <j4jJa^ll SUill J Au^jjyi >U,;1 l 

I jJiij . L^U UAS 1 \ Sjlil^yi ^ ^ t>j Ajliill A_^j» ^ l_ii!lj 3^1 
jl _3 t L«JI (J-S CjL£j 4 <llLijjlj]l ai—A ( Ua »4 <jVj 0J cllliuL]| „* ] 
c-iLLulall 3jlx4 JJ£ l$jLi (34 3 jSj CLlliljiJ! JjLu (JjjS £±L La air. jj| ,.♦ 


U-H djjlijj ki jjklL iliLuitj]! (_5 j1^4 JISj yi» Ij^lW All jl A jL.a 4 «liUjLJb 

^LJjSJI jjjj J iltauLU Jj AjLc. (_5 jjj 3^ J %95-68 

(jjyjis 3UI AI4C. U £ii!! ^-ijjk j diUjLlI £ jjJL-u cilljj %95~23 34 y^u 

O-V C ’ 1 ^ LS^ Jjill Ala. ^ LjA ja. CjLuLJ ^ y^ JJ£ 

%49 -40 31 J L»^ t^ks jjjjli %54-50 

cM /o97 90 3-* J ‘ < 3 i kl l 34 jj *jl jjJ l*jj liUjj 

3 j-*Jj tHUl JAk* kjLL4 ^ b>?-j4 Jk lIiLuLB ,jy^ - 

t5 ^k fj y>^>liit Jjjj yJc. CjjjJ <«l jo 35 J . OliuLil 3 J jail CjLoB Jj 

3 ! £ptjni! aJ^_L«j (J_S 0 j-i-osll ( a 3 > ^»l l <_ojji« jjj—Jl 4 ALKtt jjjufl 

jjXjII 0-62 I 1.58 (jlAUI j-ajll (Jb 3LS CjUbLll 34 tl)L)jloll .^1 ft !j j -,^ ^ 

ej_^Sl! ^oJL 2.1 « 2.88 t Sj^aill Afijji. jjkll 0-42 « 1.08 * AJLl^ll 


uM W- 3 *^ f°100 j-b A^ij 60 Si4l c-bJjLll juuj Jaa idjjj 

%60 Af-uijj (jix ivj j oJ 03-alll Ar- jjl« JjkJlj Aiollli Jjjull J dilkjtill ,jyo^ 
diLujUll 3! -iljj L44 %6 <f4uj sj^oaJI jkl-Lill (j>» l V yi jjuj J 3,^ J 
• cj+klt CjLLmj kkl ill jki Jll 3k CililiH J aJ J3. J4JI 



- 61 - 


£USWI JaIjp 4-4-10 

Flatulence factors or flatus producing factors 

— (jLujyLi (j-» ^Liliyi jc- jj!*j 

3 ^j-y} j] vliLJjLu jc. 

/j»C. 3 jV ■ ' £~ ^jA ^ lillilyU * 3 ’ ■ “ aB ^ftl 3 AA J $. I i jB ^yA A^u a Aj 4 ^ 

J_j_iiSl^it 4—Ijlc. l.^ ytC- -1-ij ’..Uj 1 —^haI j y nfll y*\ oAj A"\ a .JaLj^jSj^i 

stachyose <J 1 a y^~~ yyA' ^ A' ^ -a . < ^*y * rufilnose family 

jy jjU /yc cjL j!L .Ji :i> 'jySi^j verbascose jjfi —j a j y * . **1 ) 

<-Wj A A I)-ct, glacto-pyranosyl. 0 -* <iU^| 

.6-1 tiM 

l _ s _S j >—%-' > 1 ' <-LvC. "^-AAJ J^y ' ^ la.ll' -J-Ax] l^)_laJj 

-IsljLC. 4 . -aJ: L 3 l_A ja\' j Jj’-j j.S ...-! 1 sAA, ^ 1 c. ^y-AKJ Iaj aA iB ^jLjj'y' 

• t'jAj'y jIaaJ'j • i ^ ! 


La^ -»s. .. A lj L*& j l j j IaI j^x-a ^. ilT i. -v j 


(%) jjoSli-VI 

(%) j>i'M 

Jj-S4' 

4.87-4.33 

0.99 0.89 

JJ-^) Jj3 

3-18 2-71 

0.66-0-52 

(aj±& jjij) Lj—o3l Jjj 

2-19 

0.45 

J ja 

1.85-1.06 

0-66-0-36 



JjXj 3 jhfr' 0-V-tAp ^jLliLl]) Jj^a Kltj <C- JiAA§ ^Aili <AaC. ^)jl*-J J 

t^yc\ i«w ^ ^Jal jJ ^ till 4. A at, J jjj 31 j Jb ^Julc. wJlilj j\ k jt ^ja CjLI jLJi 

^ ^^-LIL £ juaX %20 y±A jjjjjstj® ^ 5 jxx-o 

4_ilA A\ b ^a \ViB I jl L 4 I %50 LaAt 

Ljja-JI <Jj-* ^ 5 -^ ^ elia^ajl jj Cilfiyi U 4 " 

. /^a ^lJ 4 jujJ LaL*J f liTnal ^jLdl 
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Favism inducing factors Sjc-L-aH JaIjxII : 5-4-10 

(jj JJI Jj- jjJ i-i-olA. J j_i]t J j L .'i ll a vjTvj ^jjsLill 

^Jjj Iaa »JI sill j£ Jlau s ., i U j i j Lb»jjl Jij-las. Ja (J<3^a]I IjA Sjjlai. Juj j JwijVl 

4—j'lsoV I lIVI-^. ji sill C I . .~S-S I ^ ■ >1 J J . S__ll s /l aII 1 j! S-J J-*s .* J jl jA ^Jl 

silljl JjjI_sa»a1] ( JI— ill 1 'fil l JoaJ IaU.) jly-sVl JjiR (Jjllj Jl £_>.JJ (jl JaR 1 1 

Lul jj j_j jjl—*J ,ja»j-aS I.1$j AjL-ovU Jji13jjla]I (J^~il -S-lS/lj . I In a Jjill I jljLu Jji]l 

glucose -6-phosphate jj —i*.j jia <_s- 5 siU— utyr- 6— jj —Sjla. <j-a-4j j_a 

NADP Jj-*j JXi. V y-^A jjIxj fjji'yi 11 a J Jj_p. dehydrogenase 
(pentose phosphate chant jjJjl silL^ji jL«a J5Li) NADPH + H + 

jjjjL-JjiJI jl 1 su£ja!I j jji’ljljJ Jl jli.1 AjIaC. Jc. V ju.ia jjTu-i ^jlt j 

»aJI sll jAl JjJS-aII (JjJsiJI pL-iiill ^j—suLsiVl Jj ^aII AjlAoj jj ltt . j jjiS/lj J jl% aSI 
Glucose-6-PO, 2GSH (8-10 JS-i) el ja^JI 



jjjuUj^bJfl gjp-ui A ( jJi jiJLxTi ^_2]| jAIaaII Cjfitc-UjJI 8 10 Ji-ii 

. Jk GSH 

Source: Liener (1983). 

"6-(Xjj! J JljjR (j-aliJI Ja Jlau ill ( j - a . -w . I I JjtH 
Jxwiijli'j (jJc (_jjl^j jjJA/I jta Jj*^ si- 3 sJliLa^.ja 

isouramil sJ-J jjjjji ,^-1) <wjl J_ib jV j-=vi>) vicine and convicine 
J jlj^sil-v lli sILaj jjj aI-iJ jj Jl' aJlaxJ a wi-i divicine Ji^ua Jljuj 

1 ^ms. jJj.rCl) ajuj_sj oA_sj 6I (jJI a_wU1I s1I_jSja!I j i (a_5jsJI ^LhaVi 

: J jaR j jJUjljJ 1 Jl J jiw!l jjjilljLiJi 
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. 2GSH -> GS-SG 

<j* ifi CjU-.jS-6 _ jjSjlaJl J _>>J (*^ ' 

fjj V ^- 4 * uH*J lS e__>-» Jl ji-i.} :vi V 4 jli ^jjSliHj AjL_«a^U ^jjU-b jjcaSI 

J-3ty ^-1.«,.l l^,..l*i aA-j-W cl j-o» ^A l'i! j A ct^. Arv . 1 1 ^A_B CjI jS < ya~iyu 

^iJl y Uil cLiiAl Jjldl AjIoaj jxulj (_$aSI j JJj 

: el^ytaJI 


GS-SG -> 2 GSH 


kL>jA_3k C- JC-LjjU v'.il, A^aII A_jjUjII ^ u/iB 9-10 (J S -mJI gu.» .<a jjj 

JjA £_wajj d)!5lj&LiuB 10— 10 (JSl-jjJI «_iJaJJ L*£ . ^jj4l_ill <jL-ayi 

klijwJoji Oij . J J , \ <a.\ \ ^ JjJ JJJjjjVl J 

CB j (_;j—LB uf~i jSB j <jj_uuiB (j_» (J-£ Jyiijj (jjLii ujL*J jaB 

. (13 _ 10 J_jA>) 4 jUujjj 




{jlj t < 4^ IWi j jSl)J (j^uuill 4-uL'uB t 9 10 

. <jlu*£U 4JL3AB f UlaVI JiG Jymlj 

Source : Liener (1983). 



64 




+ GS-SG 


Divicine (ox.) 


o 



Isouramil (ox.) 


Divicine (red.) 

OH 

X 


OH 


Isouramil (red.) 


+ GS-SG 


GSH = Reduced glutathione 
GS-SG = Oxidized glutathione 

(jJa_Lk X cin'jJJjJjVlj M^LclitUl : 10~10 

Source: Liener (1983). 

j-A^J Jj-ill Cy» JjS yl £y-uoii$£Jlj : 13~10 Jjxa. 

• (‘-^a. lOtylj*) 43-y2jj* 



tin Ifl 



o •* * 


1 

0.23 

0.35 

cS-A Jji 

Major 

i 

0-23 

0.75 

Minor 

1 

0.51 

1.66 

Jyil QLjJl jfcjA 

1 

0-02 

0-04 

Jjill fjpjjl J jj*A 

J 

0.45 

1.03 

opjjA\ ,jjL. 

L-J 

0.15 

0.24 

\ -doll ^jHe. 


Source : D, Aquine et al (1981) (1) 


Elkowicz and Sosulski (1982). (<_j) ja-^i 

i_jjjl j CjLjS^ j (jj^ji—MiVl cJ^* (jl ^ 1 ) S_jU 5 yi jiaGj 

(j*j jjirvjjJUA dilivuja—6“ jjSjla. *j_)jl JaLiiS Jaju B jjjllll Cjli l$J bj^LJI 

<j^af-i '4 a (J-a-4i ^>6 I2il JJ (jjill <_>obbiV! JjLu d* A 

• c5-^' djdl j»JC. ft jll ^Jc. (_pal jC-Vl till j 
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Haemagglutinin :6~4-10 

1 —*ujfk j lectins oiips^uu i_j j«j cuLS ^ 

t_u |t'<l « iii^c ^daui uglc- jSl <L J (3* Ai»*^ g'l^jL JaUjjiVI 

£ jlj2 AjjJac. ^jc o jlaC. & t ^ ^> 1 ^i, L$^5i 

CjIjl— a.j o—ajj £— ij\ ^j .—* S-Ac-j * -150-100 L>* 

.j ui% j cL^kj i ijjliu^xll jj l* ua. La All Ul j^lij I subunits 

^-i! Ail ^1 i jLiVl jA> j J *j5LJL j>J A^.1 j j£ J.-1 ^^Ic- ^5 O-^VJ Cj^j JS j.(-^ 

. i “ |I *V*i j j > A-s. \ \ V jl L> \ -v *i ^ji Ia 9.1^1 J 0-l=k J i T 1M J 

% 10—4 j^-> ^-Ic. elilj^jjjjSui=a <jC- SjUc. CiLuifDUl jL Jjlil 

i ^-A tiB LoIa Lirajljjk^ IjjJ CjUjS^U j! ^ja fC-jfi { m g^ c ‘ J ( - v il c.) ^3 lIjI jJjA jj^)S 

-util jjJ)— ^ .a S 1_jJori Ja*J l^jti 4 AjjSILi 0^jaII bjl ^U o^lki rv Q 9-iLa£ J-**- 1 ^ 

. lIiLjLiaJI ^yx CAlill AjLo^j 

_kaj _ili -jl_wAj^i I^JjLuj ^1 CiLiIjSlJI ^ ^llffSU) Aj-laj C-ixijjt La lAlj 

JUSj -mVb A»..mn-vvj all j£l jaILi Asjjjj <*lilin£iUi J L*u% Slijll ^11 (^Ojj ^3 ^A ku il l 

C-l—*-oVl _p> c> ^ j*^ all c- i-li-ll -^-aL-oaaJ Ai\aT. (jo*J La-o <Aj3a 1I ^La^S/l L^Li. ^lax*i ^Ac. 

tr* •* Aal kU 1 4"" 10 (J_^A >3 . w1i^a 5 Aiu j-ai? £ ^j+j A AA ft 

.sIjLJjLJI JAH 

(jiijjJLj Lr -*J a>S-»Sj (jAill (^aiySAAj) JuUfl iL*HB :J4“10 


LiilL ^c. 

Uf>j j4U ^jjc. jjS- 


Jj i'tt 



— 

0.44 

77.43 

Lijk.mll l)_3^ 

0.30 

1.32 

0.89 

LaJ lol jk-mli 

1.94 

103.99 

46.12 

cr* u 

0-94 

28.73 

16.76 

(JLaxjill yJk^ili 

1.46 

9.84 

7.89 


0.34 

3.94 

1.99 

WjNi 

0.69 

30.47 

14.61 


1.90 

39.99 

15.06 

aImoII 

2-93 

20.15 

10.55 


0.26 

9.02 

3.42 

gjLait J_)S 


Source :Elkowicz and Sosulski ( 1982 ). 
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cjI -ijjjjJU (jiill (jdl fji ^.U laldll £-ljjj^ 14— 10 (Jjda O* ^dalij 

dl_u^l £l jjl jaj • dliuiDU! (ja dLJjLlt {_Jj!iaa ^ ja£JI (jjliill La£ 

II—* >d dua. caster bean Jji ^ d-jj ls^R j ricin u**-"^' j* 

aAjij ( j ^Ij^jjSaa 0-001) AlLdlt AaAljia dl jjSjjll ^ ^^aa. aJLiII <»»ni caS^^all 

. _jil (J 1 Ajaui _pS ajA t_ill (JoLaj ^ 

id_aj Ajla^fl a jl^aall l^jl (Jad-u ( ^jll lillj Attala < j ^U d^Lalaa jjt (jau jlj 

[J- ji4 ^iill AjLaf- jjl jjiii Aid iilli£ dialj» ill i ji -jjll .lilall Joldll Jc. Laid ^ dti . u 

■ dUygUI ^ ^ j&l jaSI 1*1 

a-Amylase inhibitors $k+A Ufrl cjl^jS} uliul* : 7-4-10 

d jl_ Ijjj . j^bJliftfl CiLftjJp^ ^ jilaall JaJJJ d\j£^>* dldjii# ^ jj 

_ \c\ ^Ic. U^A^alili (j; jld dll In i*la 11 aAA ^ja IaI j qa. 4 ^ dl^jLR A ih%. a§ 

* 

. OtliUdll d AA (jA (J jl*kj LaJJJ jj 

Ljali^jl L-I±uij ^yLuiiliJVi ^ d\ kiu J did jJl]l td^dojl AAj 

t 4 ♦ 

V UJ^df ^iaAjJdll JolAi]! ^j) Aa jti % Loull A^ajJoA 

a. — Aac , ^jL —j dLJjiLM jjAj dlils yy j .Ian* j . l .A n 111 ykx^i 4-\i*i» 

%89 ^3—fl %84 <j—* LU-taJ iafUJl JaLii ^ A^id aAljJ i^Ajp Sjx-£»l)l Al\ 

^ oJuidll Adlalll l*vll 4 jl^r- ^U*Jj . <Lsl^]l jjd!) 4 JLLJa-u AjjILq 

J»l-111 (J-oliall Jl^lOO (_ylc- d?-R ^ 5 ^-tJI ij-jw ‘V dlaj^ dlkjaa laid 

(j « ^j^alaall AailS Alalxa (jj^J -laiS (_yl4J 10 »Aal qIs ^aaaaJf Lai ( JLuLJI ^ya 
(jl dl uil jjR d—aul j A utn dd j Laij*aalill qa jll^laalLiTVI 1»aU Jje. jSj . Jajaall JS 


l»-a-La Ja±xj 544 <_J-lL*a j^c-jill AJUldj (jjjll-3 jLS 25 jd jaL (jjj ^ -Ira n all 

aitjL—mVI J ailaal-Jjlall <_Lad Ajijal (_paLaa.' (ja U * 1 ®jliC- JaJaaltj 

. dl jJjAjJjS % 3-2 AjLdVlj (jjaalllj 


^-laa-j (_ 5 illj _plaalliTil fijty IjaaSliS V U->lLa lildill jou j’» - j 
j— 0 ° JAallSJl tali, jljj til t Aj (jailiR ^jX .1 ^>*11 tajSjJll L*i^'V '1 . JI...IKI I 


j~~ 5jail (jc- lij*J jlHaalliriil ^jjj^ J aiiV ) < _ s Jt ^5 J jj Laa ai*> t'nmll Ajl<r. jjjj J j-a » at.-..il l 


. JUill 
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Cyanogenic glycosides cAx^j&LkSi :8-4~10 

j \L>fj AuaHaJI cj^aJI ^Lrj Lull) bl^3 ■' >\ '> ‘ 7 -tl*Luu£l 

*1 j—-ijc. JL»j cii-wjSuiaJi vii^jjtPhaseolunatinuH^j^j-- 3 ^ 
tij)_>aJU tjl*_>** tsiil ^LJl HCN - , uilu »jjAj^J ^ kaTt* $L»5I <jL«c. 

W3jl uij^t *_>• Jl ‘ HCN ujjSj Jiaj l? JI (4“^ »j'>^ u'j ^ 

jj ial (JC- JjIoiaII ^lakal Lo^jjlj j A_ ■ A, a jjik-ii j . HCN -Ji JJ*; 

(_>—» ,»! j-a. 100 t>* ^-ajClt (jiiljjjlj .Ailill J ijUlV' jlalj . HCN —H (jjj&i 

AaC. jjbu ci l 'u-<r> Vl *JA Jl* (jlj tji HCN f.>L» 312-210 ij* ^jkxJ L»J1I UIjaajIs 
J k -a . l t <>*a. Jaj if^lOO/fAl* 16-14 (>• _)A HCN 4j £a~*j J 

2.3 a 1—JI u ^100/ ^ai- 2.5 ti^sv oUlijLll ^ HCN -J! ^ 

0.8 <jAm»aJl |_ySj ^> 100 /^=»i« 2 IaJH t_J_>^Vl VJj*a»U 1 I t_iU—alj ^alOO/jaiA 

^ k.j* ,_J Jj. .«< jjJc. Cjj'-. -H CjUjLU (jLuuyl JjLu i jjki (J 1 00/^ 

j»—J aka .1 AjjI jaJI aJaUJI J ^ >C.__)il (># ic Ajl ijA&i AauajjUJI tlilAUMjSjlaJl 

->j—vj ji »ji—kS ^ l*—ji j ll t <aLiaVb HCN —11 jj&> jkaj (jt JjIuiaH 


tl>J-aj j jS-u A-tiiN^iLxJI till J la") elaA^I AoAj^j| fkj } 1 J&* 

Anti-vitamin factors JiUbalutll SjUxJI JaIjjJI : 9-4-10 

i cAjx»lljill CibLixAS Jaaj vlibSjA j^ylc. CjUljiJl o•***-! C&P 

A—4^)1 (JaI x Jl '■ jj ■ (J_)3 jjl CjLaI^JI jjauj OajJeaji JIjaII (JjL»a 


C t i.^11 ^JLo Lj^oll Jji l^iu5l£. u& JjUlu jjJI (jSkljJl (_j3 ^Lui&l) C -lU A j JS 
£?ijju*j U j. jjj Aaj|i ^^Aj £ jj.ul'ijil SjCava jl ja Qjjj lilliS tDj {jul'irt 

a!-L«1-)uajI (jL Jjill t j^AJj . L»_pLJU JjjaS ^Sjilt <_5 jliAA (j-aia CjJ dua. I^jLujjjj 

Ao^U ^ja -b >*-“5 (JjS ^ji A, D3 sjUa!a] 1 jl jaJI ^y* (jiSj oAaaJt Ajjl^ail 

U —31 till—iljjaJI (j *i5tc- t _yll t B1 2 (jj«11rt AlUjal^ »j j_^a» tliCil_pll tlijLil ..\ ik 

»jl Joa J—«1 jC- (_j-Sc. bjj-jl Jji frljia.1 (Jbnialj JiA 1 Iaa U^j-all Jjj ^ylc- (_Jjiaj 

•Bl2 Oi- , l^kl 
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Saponin (jjjjjLuJi :10-4~10 

A i jjj j. 1, Lja-aJI (J ji £•1 jjl 4 jjji I j la c-AAuSt cjljiui(jc ( jA 

— jjJ—JA jjjL ir-3,2 j* J is.lj i-u5jj L$J 1 jj'i ' aAA ja/yj %2 (jx i—i^iij jjSjjj 

: ijjl 4—ijt jjjjjjja 4-Jjjj* -5,2 

>-< luA j .2,3-Dihydro-2,5-dihydroxy-6-methyl-4//-pyrane-4.one (DDMP). 

j_laia J., aaj lg_ l^ji j$_At <>j.DDMP i_u£ji! 1 *jj g-ljj'ifl oi* 

t soya saponin (I)(l) op Jji o* VJ 1+ijc- ^ ajV soya U>-<=> 

.soya saponin (V) (5) Lj>~=J jaisoya sapogenal JLu> jjL* 

A —luia ^ 3 .laj jjj 4jlj La5 U^wJI (J CAtli ^3 j£_yaJJ yjj^jLaJI j 

J cIai.-v ^ >1>! I j^ull (Jlij jjjjjLiJI j .AjjSaj j^jil AjljiJI jjJuU 

_a 4_ ju! j _yfc Cjl-l ta -a (jjSL) Aji j LaS al-lxll ^ja i_Jj*-a {ja c_J1Sj .iS a jj£jj 

hemolytic f-i-U UVi -bLAu t_$] <jj£j Ia jjJj aiiAj -Sa-laJI Aa_aLk J jjjtitaJ J joa j,l,.,H 
<_s-l] aj*-as]t Ac j jia <Lu]l tja AjjC 40 dujaJ ClLuitjJill CijLil JS j <activity 

(I) Ljjxaall (jaijjL** (j_a f->/ { a - > . l a 2.50 i 0-82 ij-u £jl jij L$J jjjjjLuJl (_£jJLa_a j 
g-Oajij . fjii £a Ai_^L> A*.j.1j IJA J j fp/f*lA 1 -5 -ku, jiaj 

• CLlUljtJl <jiuu ^ jjjjjjUJI jjSJj 15~10 j»5j JjAaJ 


. (|tA,/j*Aia) CjLJjLJ! <_>C*j joSjJ : 15-10 JjJa 


(Jl 

(V) opjaLa 

(I) Ijjjl-cJI (jAJjjtjLii 

,1._ 



0,00 

0.00 

0.00 

o-_ 


0.34 

0.00 

0.69 

- 

-c 

0.36 

0.00 

0,74 

CK 3 - 

-AJV 

1.21 

2.50 

0,00 

1_ 

- 

0.02 

0.00 

0.04 

<j±— 

-4 


Source : Ayet et al. (1996). 

lL)—A- v -II ^ >^1 1 AaL^c- 

jjjLJl villi hemolytic activity (HA) <^11^ A-aJ ^-UaJ ^ jib J^!)L 

. LAili j a 1«1£]I AjjlLo 
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CjI—J^ iJ ^j — A 1 JaAiA 16 10 j 

. Uloii Aolli-J ^T J, '- C - ljXxj_)!Loj 

«L_jAp ' j ,!iU j&a ij CiL-JI jLH Qrt , «j ^ alii ^.U’k'iH Oil jjU-A JaUlj : 16~10 JjAa» 

. (JaLiu #as»j) LioSt AoJlfcj jxijjjJl 


LliB / lj 

Ah ls^ J.£* 

t 

Ls 

Jj-iU 

0.0 

12.9 

5.9 

1 a il 1 \1 a 

5.9 

16.1 

12.6 

^jili Ul j^a’i 

0.8 

16.1 

7.8 

(JLa> 1]1 laljA^ali 

0.0 

3.8 

0.5 


5.8 

16.2 

12.8 

UjUl 

0.5 

12.6 

5.6 


0.0 

2.4 

0.8 



Source : El Kowicz and Sosulski (1982). 


<j.—* jj-J—jl j—ixa (J jit'll <iv_jl jjSill CALoU-41 CjLu^I -uLc Axj j 

£—ij A'hiaH jjiJI AjIaC. J Loin i %71 (jialAajVI 2—^ 1 *1)^ jjji^jLJI 

. %77 Ji 

J—maj 25 < i« o ii jajjjLAl jjjuit ^ jj*\« J1L Jail ^iill jjl jiajj 

‘U“»M1 ,*111 ^ylLall JaLJuS yiaii. J Jjj Uljiu 4 jJ J»S ^ UB» ^ mj 

jbji. _i^ aL*J 1 ^Iml ^ja A*j - ^-» l " i^j , N , *v u«J J Ja^liLlj 

*-*131 vJ —i <_oc. (%44) ^_lj\l yujl (HA) JaLLdl J u-Uifll 

.(%25) 

Goitrogens : 11-4-10 

—* 3aU j—i jjj —£jj S^oi-jL^a a J jA-^a lUjI Ajjuj /)C- ojIjjC. 

—A2k.Vl <3— 4 0—J l>* Jj3^ AH-.4 J 4 nuii ^paLcjJ ^jxiJa-alA 

. <11 La V1 

^ aa.jj A^ujUjiill ^ l*jLi ^^*01 c,Ia*J1 ^ < JjL£ jaII aaa J 3 *° 

J_jS LiJajl A^.JJ l^jl yi fc SAj Au i a H jjAj J j jAj j JrxujlH j l_uj^]I 

. ^j_il a^mJ^ 
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jLixj L<J (j-oliJI ji tLua. AjSjaII eA*Jl f .:vA A'\ uiuaTi CjUS_^o]I aAAj 

13 —* '•*— 1 * JS-■*» J • <a3jaII oAillj ^tiull Ajjfl tA!^ 3 U 6- tsh '•**J J >}5I y-r>\r. Jl^ 

a jl jail a Ajk jAj A»ajlLo CjLS^aII bAA (jl ■ia-j La£ . L^-aJl (jj (jjljLjjj (jji!l (JliLSfl 

• ^ ^ jiaTi ll iLalitx A^i ^3 i*n- 

Lathyrogenes <ilii*jJi>U| : 12-4-10 

{Lathyrous sativus, kesari <■t n^» Sluull (> l1iLu>jjIaHI <w; 

1 i-iaji <JjC. jiL>1 ,_J ill j ^.paj.a]! ^t-ljAa. jjt 4j jlmall CjLS_)<a!l Aa. jj . (jgj^ Vech) 

(j— 9 1—A-i .jjj ^LL£ s 45-15) tjailLJ >■ . _ja j Lathyrism 

: I4JL0 J diLS_^al! eAA jjc. AS j . alSjll Lajjj 

P(N-y-glutamyl)amino propionitrile, di-amino propionic acid, diamino- 
<3—<Ja*ll J% — II a>iu uju sweet pea > . . *w» ^ jsJ ^ jj as j butyric acid 

. ujjlajl! (jl^)lil 


cliLdjLS (j* CiUjjjjjJ) ujVjJ*-* j cj| j £ja : 5~10 

Protein concentrates and isolates from legumes 

ji jJaAJJ JU^. ^iViuri dil-iljAili 4-ii.n.t 

f i ^1 15—L^>ki IJ-J U jlaj cdii j protein concentrates 6^<->'JS>» 

u^; cs-^' J protein isolates diVjj*-. j >>»Vi ji air classification ^'js-II 

f_ya _ ii (Jj_Jjia l jC- ( n>u^jll 4 ^5LaVta i-AAjjijaII l$ia <jjlall (j* AjA*j l$jjSj3j A--."' 

(_yaL$..*.x jjiI 4 — 511 (JaI «lll 4 kaj Ajc. i.,i uajjll ( ejl^aJlj l_UjjjaII 4 AjjjjVl a jill 

_lrv.ll £4A_kljjll 4 (_jlL.ll (3 j 5 ^-uijall 4 A llr k- al l 1 Aja,j (_jS CjIAjjjjjII 

: jSill AilU^i jjlall (jA> JS jc. S_)3kjA a jS3 aUaC.1^ Ua (JjUajuuj 
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(jyjjjJ! I" 5 10 

Air classification for preparing protein concentrates 

( _ J _*j 4 <^-11 j^J 4_L jk dlL!jL)l (3^ (Ji-a3 (jS-«J 

I 

L«jj cl (3-^ jIjj (ji dispersion j ±1 1$js ^ <jL»c 

m ii ll l'iI j I a c . ,jLs e jjJu-aJl cAaa.<a%.I 1 particle size <iA ^ILd 

i>ja. centrifugal field ^jjS jJI j> kS 0 -* ^ 

,j-lc. frictional forces SSi^\ yj jSj-Jl sjjLW b jill SoL^-di sjSls JaA. 
(LA ill) * IjZJi coarse *ci_AsJl >^<i *.* ..^1 J. —< ^jj ■.*u-* 4 JaISIi J^aiii Ajja&. 
(Ja-oIj jja, 4 cl>*1! jIjj jy ejection t^ij* fjuj ^ jS_> a31 j jkJI a ja aJsx^I^j 
w-Aj.j.u.iyI 4_AjtL» jl vdl£oa.yi jS ^J*JU (jjAjjill) <_J1 fine 4-»clill f L„>V i 

cAaj.,.m>H J^a»s ^ AikA JJa Aa** cl>*Jl jLAl fluid resistance 
Ia_uij 1 l - 10 ij^ All <aC-UJI > *il a _i ■ - S I jjc. (lAull) 4_LiaJI 

. air classifier <^l y 





^Ja-uB 
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<ij\ Ml la (j*oJ — S - ! ^^jll CjLa.ua>fl (_>uli-o AjL cut size ^- t a i i l t_i_>*JJ 

Jjul U Ij 1 (J l]t tlilaUaa.H JS (jU LjjJaij . “Ciilaj! j AM»cUlt CjIauhsJI j-a JS £-a (Ji -rttll 

j_)n( Lai j ■ n-iSjl (_>nlLall tillj tlll,.au^xll (JS (ji (jxa ^ Vulra j_jSi ^ la , ti l (_)alLa (j*^)iSI 

till-ijS-all (joi tLll-a-j Lmi_jj»oi»_ 4 5Lillj <aJ jjli “ULixJl Ajjilill <ji -111 i^atlj tj^Si ^Jaill 

. ^uiifractions(tiiUlaili) 

j jiJI I 5S j tllUjLJI j t_l_jiaJI (jAl villi j^-a (JmoS ^1 > -all j»l . vVI miL (jSLaJ j 

. JjjjjJL ^jic. OiiL ^jlc. JjS/l rj^u-LJ jfcjijS* ^ Jji) 4jjjjil 

villi vllLoJ—MiaJI jL—! I_l.ll JjLH Jji-J <iMiilUs . jjJI ^jjSLaJl ji__oVl v. 'il -a u a -al l 

protein <— aiuj^ i»l —.uiaJ ^ c. ojlac. oj^SajiLa 15-10 t>—* jdsfyi jUaiiVl 

j—uk ^-j £- Jmosj l$iU liij aggregates tiila^ci ji bodies 

.^ 5 j.il»1l (jjS..ail ^ ^iSVl jUaJ^I dlli tllLaluiaJI Aa.ljJJ 
(»J—Millll 4-L jlai tliLi jAill jjil tliljjSLa Jj-o 3 till_^iaa. 1 2~ 10 £tvia_ 5 J J 

■■ 

la^jJa <— a^M-adl 4jlj|l <— aXoI^JI 
% 0.41 ± 9 dehulling 

i 

Aj^^LLall yi ja> tall 

pin mill jiad*ll tiiii --—> ^1 j$ll jkj-k-iill 

t 2.5 Ajiijll (J -'»* 

RPM <Li 3 a!I ^ tlililil .lie. —^ P j 

11500 <6000 \r 


.^ilj^Jl ft u aii H AJxuI^j CiUljiiH j^oSi fjA dill J (jjjjjiS Jxei tliljlai : 12-10 (3S*i 


LiiJlj <jj Cr tllUjia Sjl , Sj 


(jjj J^JU <LuC- tliLijia Pjj , Pj 
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cut size ejLj J Tyler e/ a/ (1984) j Jf oa^jl jSj 

: J *j La J) i-a’x. dol j 5 
• ( l>^ ) f^LiB jjjfLiJI Ja jjUII ojUj — 1 

. (jjitiJIj |»c.ljSI ,_yiyL»ll ja JS J Uili ajUj ~i-j 

. j fftUB 1>« J ijy^A —£ 

, bjiiB ip . — j 

• tjAjJ' (JtaoS iftliS (jj..u->~i_ft 

ajLu-mj aeLiSj (Z80-70) LljjjJJ-® aJLoJUkJ atLifi J <j fr al .... iB (_y> Avi»Jl £t_d>jl j|j 
^LSjVL A_iJlLi <iLJI (jjJaS “t; duL£ aLj*Jj (_jiL3 JjiB (j« ('/. 93~88) LiiB 
4 iU JI J J[JX. i 4_ikjB aIoLlaJ j Ja ^l-laodj l^-t l c. J*>«aaa«S (X79 - 73) 8 JaliaB 
l.j ft. ulr> »j>».>aJ antinutritional factors sjLjoJ JJJl aBJ J ;»US Jc.1 dJ£ 

. Ijjc. UJ ^j9j djjlLiIL 

«L_JL Jaj 4j- uu3l j (_JjdjS J JB jm lft_jjdaaJj J ^yjJI i)JJ j^ill dil_)S_j4 J 

<4—ualb IjJUft! jlu J J( Cooking loss £j1JI & JI dJ js Jl jjl ^.aiil 

. dll — aljiLB A Ayifijji C-i\j^jAi 4j3 *->111 %30 Jl-Vio’i (_J^11 JLall **>11 1 4 >"4 il 

V J4—*44 (jj—S j jS !j jB J LiiB jj4 %25 J| 20 _p*i Jc. JljJI fUmfitt gjl jj 

. dAVIL&Il (_jA aIIj c.Ia 1 I Jojj dll4i.<_jC. 

<_5 > la. all fj j_LU ^ail! AjSLJ sensory evaluation <^=>31 ^£A\ £>ja J Jj 
J>-il' J lipoxygenase ^—jJj) I»Lii hjt ja jit ^aLH J^ill J& 

(Jl——4 ij -llvi pi_^]j A^lill sift Jc. (jS-oJj . (bjj^aJI (Jji Jj (JliLaj 4^Sj j) 

J—^ ^lAiddj d lij ^ja. (j-jJjJ 

j_ftj j .^ >/>. j —4 proteolytic enzyme (j- 

• Penicillium duponti 

tj - j) lS^jII JJll tjiijjij jjiS Jc. (J J4=d < _ s j 11 - l-ijll a al l J tjiu JSj 

emulsifying; i_i!!Laj—d 4 ji*u di^Jil jS (%45 J) 15 ja l^j (_j aLH djill (J!Laj 
(JaJI jijSs Jc. sjAalt J| 4jU*a'yi-j foam stability *jt JI diLS liSj a-n-v capacity 

. gellation 
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Protein isolates 2-5-10 

L.J A_jjlJill f —fcull —S JCjlViut |»lAjiaJI ^ 

»A_A s_^»3 A^aii^*]! Aa^la^l AiKlll lilL tjjjJ t i-Yo. Aaiuiij j-alji*. (j** 

Lj^^-JI c'iL’v’Via! AjjAallt 4 a^iIVj ^LuaV| 1 ■'! ■*■ > Aj 1 »jLi VI _> ’>> ■ ' _) • Y T iL u ijjiH 

*1 ja>] J*y\ (jV killi Ajijiijit UjUwJb ^LujA^I j»l r> . ' u Ajli Ajjliill -uJ-wVI O'* 

v^iiK—) jki i j . lj^»<all J_jj l$oS JikJU ^jjli Ajjliill C-ti x iu J ^. tu^a i ^ *•}“}' J JJJ*- 1 

l{ 1 ^ illJ tf- <1 _)'!■•>. Ail b^-all (Jjj t. 'l l -sVl .« (jja*.1 Jjjiaj 

Cj) Lujjj ^l.Y’VX.J ^ic. J ill jaty jAj j»C jIajJl» <ji “j ^jAL-oj (j^al jiw 

»j\—J oaII (J__«Ij*J 1 i>—• ^aliwill k _yl^ CjV j>a !1 (j ji» j J Luj-iVj Lj wal l 

J—» JJ--" it *1 >4-.,'! t ij. >->H i"_i l i i\ j ^\I j , 4 *'■, \*S j 1 ^aLbA-bU ^.YA ajj.Yx UjjJ Aoiaill 

bl/Vjj— xaJ j! I-a£<4- aaUII ijjjll (jjijlibll Jxo>Ljj A>jjAa 1I 3““ (Jiiba Jlilal CjIav j 

Ci l uS jjj ^1 AaOhJ ^jSu«i Aii Jl.li^ . Ij j.--> 1 1 (3^-^ AjjtiAHj Ajtjj ja A -U i. ia A U^-all Cjliuj jj 

beef j?-jj —; —3J1 j frankfurter j5jji£jl jill ,3?-“ Jb» olv i ia Atli-a Ujj^ll 

jl j «S j»j_aJll lI ilaVta ^ L)j. /all blltlii jjj (Jaxj ■-* aJxaII ^jaiil CjUkiiAj burger 

e J. UJ j jj ^ JauM i l j . jA jl JL-exii^ JJ-aJJ ^l.alaT) 3* A)jj meat extenders iajj 

extrusion 3ytj tJAJult Ajj£ ^ w'ujiL » \jwl i Ajic.Vt ac-Lu-o ^ Uj»4»li 

3- * OiMJjJ' bl)Vjjx-« juAv'l A-alVi.iin'l jjiall ^a! (jic. ftj^ixl! frlill Ua 

. ^Ifc Ajv yi ClLJ jLlI 

Salt precipitation ^!iUVb (-u***^ •' Vji 

»iA i—ijjuj iAjlujli ojLj U-LlaJl jjj jy Jjta_4 ^^1) AjjUibll AiLjal Jiic. 

<■*> tui 3 h( j-* A_Ait»B »i_»jSI ijjjHj salting in ^jl ^ il U sjAliafl 

cl*. >4. > J1 activity coefficients JaLiill eaiL.U-. ^caiil stabilization 

LaUos! ^ A_3'iS ionic strength (I)* <ujjV> »jiS j LJS j .AiliJ 

t i^Al_iaJI oXJk v—i 4 -_uj 1 j jLi JljC- y> 

jA o^AUafl eft’ll i" otioj ^q^ItB (j^»J - Suiting Ollt jIaA 


* i - C i z i + C 2 Z i + C3Z3.e/c. 

2 


j£y '■ C blua. 

.j^Vl jil£3 : z 
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Jal-I 4 _iLx*-1 A^IIulI* c.LqJ : clillj ^Jc- £tLoJI J 

f —- 3 L >J L>PJ>^ ^ ^ (aPj^ - (JUc^ ■“ OPJJ*) l> 

<j1ac- <J!>L2h. I S A_ -uj! aII /jjj jaj^p A±»JaLi^j «U.lL*-a l" la l in j ^3 ^ 

:AJaljtASIj ^uLull 

Log S = p -Ks I 

l_)L~a I A^ajii (jjSj La-iifi. AjUJaljjSj AjiIU ^jjjlc.jl = P : t* ns 

• ^jLajll t_H-*ja = Ks 

OJi _i.Sn L—ajSIIj iKS 4-aJS jjS _JJiS JJ*J I ^-aj* 15 * *■■ 'i j iKl t joiill (jli j«J 

_II £• j_i jjlc. -Wurl P 4_aj3 (jl (jj3>. ^3 ^tLo!l {Jjii-a Cilluj^II f sli» 'll Alilj 

4 _ils (A,B,C,D)lj-il i_ya Jjii (JIloJl (J±i*ai CLiliujjj A«jj 1 (j-a J ill's . A=J jj L» Ijlj 

A j all Vj /» <iiik-a ^jS Jjc; (, n»l j_jlt ^j-as.'i ^je. AjUjSLa ^1 lijl a 'I 1 A5i jjS-aj 

_3.JJ l* US Jijla.ll ClLjS^a JSJ (_L«a5 V •AiU LioCj (13~10 (J^“) ^ju jjSfl 

i ij .. j'i <L^1» jlj dJIj i^yt jkC.jII jjJc. j ‘ a.' il ij' j^jll Jails dAjjSLa Mjljl CiKVaia ^gi Ja.1 jj 

(3^>L £«• lfr*i Is'iiat <ILa. ( jk i" illi'ij^all (Jj-oil oJja. ASj_jJa Jju ^Xa^Yi CAjjJ j_jJI 



0— ^ -k») CjUjj^> a iuli dillji i L,j“ ) 4ojj.ll a jsil jjjfo : i V i ( Ji -a 

( \.H,v ,' •) ^1 "Aj j * 


Source: Plummet (1978) 
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AoijjVi Sjifl 4 jiaia» (jjjla jP • M-* 

Precipitation by ionic-strength reduction. 

1981 fLfr UjUiL. <*4U E. D. Murray ijjj* tfe— 

uj j_uJl cjLip jj$ > \ u > L^js jj 5 (US patent) j*-*} **'>■? 

protein isolates A_jjpjj) cjV j>*a ,^-Jc 1*j j&u <£ul' jjV'j 

^ lc- J j— nia.ll B A sU^W (%95-6 jjj jj4I IaIj Iii a ) »jLiill ^iSlc 

^ ^—i c?j>-* o- 3 —=>^j • native ijjix. jjc ojj~= ^ uAj^' 

air^a*—1' j»j—^ S-iJ* J—=- U—4* Jj~iaJ jSaj ^i aj! jSj- >> cjUpjjJi 

a j j jK j —a A__j_jU*It ^j—l»>a jj Ii a i jjj jjjSI j^>LaJLj^ ^i) uis. i classification 

A_4. aC. J fii A£.Lji ei4 37 Lf lc. j^»LI -V u jV t AjIaC ^jJj l (j>l»3all ^1 a) ^ J‘*4 ' 

«.La Ijj i— jLjajj ja.LwJi ,iayj Iajx»j ( ^j!Ij ultrafiIteration <jj9 ^ 

j S_AJj .A--UJJ VI 0 J*ll ; _ysi$%. _J*JJ Jjj Jjj] (_J jjj C_UkUJJ t- Ll . Vv l i 4 -UC- J jU JjA*-* 3 

salting u—^4 -oj jc- ^ (j-aLua^l) ^jSM V'^^- <J-? <J_>*11 

i salting out ^^jLi. jjIaj je ejLc. (ij4jj4l iu. jiii) Aaluil o jiiS. il Lai in 

hydrophobic OUt f —nLi i_j jjilaII ^ jjMjaJI ^yic Ljjl jlaa. ^ XoJJU AjLjJalt (jl 

ol^ — _j j/ii a i l i jaj jjail Jjjxa ^sjja (3^ -4j . jiijj4l t .ij t a mechanizm 
jlki o j i ^v jL»1 osj Protein Micellar Mass (PMM) ^J AijU! 
jj—A jjjli 14-10 JSJJi ^jjajjj .a_iSjjaVi General FoodsJljj> j“4 

. t _ y clixAS (jUai (jJc- PMM — it 



Protein Micellar Mass (PMM) -11 ^Ijki 14-10 js-i 
Source : Murray et al (1981). 



-78- 


Differential Scanning ^Ull ^*^1 4-i jA\ Cj UjA <jo_, 

enthalpy ^liiVi Je-Udl »Jj*. jj^£ AakJ jj js^ j Calorimeter (DSC) 

(J&1_ £ »1 iSj —A Hd SjjiJl Sjl^k (jjtau jjAj — AH —1L l^ ir- ^jjll j 

^—j i (_$JJl Jj*3! (jo (jlijjji Jjj*-ol AHd 4 -ojS (jl CiLuljA »3 sa (jo (jjjj ja t $jSjjJI 

—13 cA-oj l^j! (ji^ 2.43 <-iiSl£ (PII) (js^j^ll JAull AJaii .lie. 

f 82 Coil_^3 sjj -jjll s_jl^>Sk 4jaj.l3 Aii,iiHa Lai JiJjjftS* 4.40 jjLuu Aoai] PMM 

>»v*i eljji Aaj ajojJ cl) j-li. t5Laj ^jJa jj Lao PMM Jj jaaoll ^ 97j PII (Jj j*oi3 

_St _$Aj PI (jJJjill (JjbajSI -lie. <-_!JjaijaSI 4jj^vlaj Jji31 Cj I i y jj) 

I_SjjJa JJ - J*J I tj j^>3a jV Ajj PMM ^^Iuj^jiSI (Jjjnoll jl^uJi .lie. 

<cSol*o3l 1 $j 3 lu_p V j jjiL^oll p Loj .1» 3-.ll ^La jo Jjla^a l$iS ^OVunj it <3.u*_a 

o 

.<!■■ ■—■! a. ^ a l ^ 37 (jC- 

jj*o jo JS1 thermograms AjJjMI cjluajull 15-10 JSAil jui jjj 

. jSMt ^jiSLo jlj^iil 



5 ^ J Lit Jj—ill CiUjjjjj jo jJjjxol DSC —# <kuitjj ^tja.joj!i :15~ 10 <Ji*i 

• a / j k) i t^p. 

PII : Protein isoelectric precipitate. 

PMM : Protein Micellar Mass. 

Source : Youssef and Bushuk (1986). 
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Precipitation by heat SJjaJL : lliftj 

( > ikloB jji-uHll jl LaS jjjj jjS Gnjli JjilJ ^_5 J jj 9jl j»JI G*. jA J jti <Aa 

< jl.««ll 4 A ft frl ja>l U-ia-J Aji JJC. lljjS *_jjC._^all jA Oliljj jilt SJI jj ) a JJJA ^-lc- (3““^ 

j&aj <ili tillil JliaSj tl^ljc- aI j<il cJjlujjaII jjA GA-i*-; 

aji _ r ^Ji <>ja ^ij jc- t* ribonuclease fO*! i> 

o 

v— m.jjj ^1 j cjUujjJI (t^) *j** Ji ij^ ^ f 90 j*j 

i_>jj xc. heat stability ^ J cA£L -g) a) JjkJi <^i fj jjyi 

(_ 5 ^y —j ^jjyi ^-o (Jfclisll SaL* j^s>. j ,jl jiuoSI lift ^ 9 jilj • f 90 S*-^ »J 

(_s—* ^jiVl ijlill IftAjc. vliAaj jjill Jlti ,jc. f 10 Ai <_J jl j»J' CiLull SaUj 

. JcliSli o-iLo <J 1 _^, 

JjUjJ) 4Jaij JaC- t,,i jy mjlll :Uj! j 

Precipitation at the isoelectric point (PI): 

li* u* pH Jjjja. t_)»i I ,jlc Ni-H*- 

pH- II AjtiS Air- 4j JjUGlI <lali Xa IftUai jiijjJ "GjjIa 

«i-ft (Jjk-ajllj . ^ J». ^ll <jjL^» jjjjj^jll isj^ 1 ^- <L_ai _0 IftAjc. ijj&-i ^jjll 

jV vil_lj ii_JJI ^—ii-u pH —11 manipulation -gU aLUI 

Sal—a jj ^JaiS JaIhoII Gaaii »L> j-a (_jl ^Ic. aA^lj aAaaj jIaLu pH —II '—«>GaJ 

U 1 M jj ij) jjl ^1 ~iV-J Aic. JLaJU jfc LaS . {fijuy . jjl j* 9 j-llc. 3 ^-la (JJJj jJ! j 

j-S_aJ J-aaII 13!^ (ji *- 1 tfajaju JC. aSI pH —H jaaij j»SLaji3l — 

j—i_>la j—C- ( G-JjaII ^j^aLvjjuias ^ L»SJ IJ^ C ' (-5 ci*^aS 

—J (j^j i»is UTi'l c-iamijj jilj ^Ajjj 3 (jjUiJ ^jJI (j-aliiiauJI pH ( jii^ 

■ 4 -k .. Vi 9 jja-<a aa" jja tjoJt J ^^-'-vl l jjS^J 

^4 J~ij1 J4J J jjl) /jjjj jiU ClLujjyt J^Si J ^3 Oliu JJ-lil Vu . l j \ LwftftLft 

Extraction of proteins in the presence of proteolytic enzymes 

pepsin ji-oil 1 J!g yfjjA\ CjL«j jiyl| jjjj^>all SJLxaJI CjL«j jjyi j>>j ^s^yi 
<_>^CiLxj—~*S 1 9C.I—jS a aL j JI v ^l'XjjA) i_yaxj (j^^tAjLul frUjl trypsin (juuj^jiSlj 
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— jj (jll is tiiLujiyi c,m. 3j*.j (jt (jai) -iila ‘ojjjjJI yield ill*JI IjSj 

j —>*Vl J*J %90 %20 (_>o Ujj-oJ' (Jl. u a S A . i ^»1Vi >i ia SI Aj/'.j-vJjSi'II jlJ^jl A.xa £ 

till-jjj ^Liil (jjjj^>ill <iLv-all tllLaJ^yi ^I.Val'm] AX-ln olL 0 u!» '.■ tigjlj 1,1a. 

till _ ojjlj ^llij_uL 1_J^j-eall till_i-p J j.i ^1 - jjl tllljlvs 16-10 iJSjjill . I i j.^i' l 

cjjj_ )a ^^"lll !_)**_)*-! <ijli Ajlic. ^yjl “ClLonil oJA (jll Laic. gjAm 1 lllS AaLJjjj j^i 

t,.rt.; Ajla tilliS i pH _11 I j^jjll ‘ Sjl jcJI 4jtjJ 4 3ltv ^ ^yjLall ( Jl-v'il l 4 jLuC 

(Jc-I-iill i-ijjlij oJjSjjj ^yi ,>.> JC tp'-d' Jkall jJ ^ (ol rt l l l 

■ t>j^J • JjaJl ‘ pH —1' ‘- J £ x (3* 



4 11-kai l CjUjiJWI fl-liluiL b>-all Ciliujjj j3iy tlitjba. : 16-10 Jiti 

Source : Minific (1989). 
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jlD £)£: LrfiiLui 

Separation of protein by ultrafilteration 

dbuuit (jiuu jjSjj <iL»C ImUJ jyi jo-!jil' 

ljujjt -51 JiUudj jyxjj liv'j <jl J^ 3 * 

j_i jjpjji—fl j —>'y .LsUj l*J dua. functional properties ^ 

jjjjj_>^B sA*- J- -'i jjUJi j\j villis . native »jiixiJt jot 4a*jjJaIt»j>>^»5t 

4 ■ «^i*w I* Jj _£j 5^A a jlit jjl V] ‘(%95,_j55_^-) IJlx. jj_)SJ oA^-i 

. (%7 1 yxx) 

yAaJI jl5L (jjUJ^a2 : LjuLui 

Separation of protein by gel filteration 

.juij tia— H <L^ia ^1-iaJj-Aj vjV ^~ o 

<jj—J^3k jl jjl 1$-1) VjI ditiuj^Jl “V=J jl Jl G-* (G50 jl G 25) 

. ji-i-a)l\s j Aj~n j I Cs\.& ja 55 (jjSI 

Purification of protein isolates : A^jjJ cftjjud 

A -a.jj J -U - fJ l ^jij kAujjjjjjll Cj)l jjtuiH 4jIa) CjUL*c. «' y&\ t _ 

JJ—C. <_ul J—.151 j_ a (_>ai-lijllj CjLuj jjJI AjAu !jkjj.}La J J]l jjall j* JjJjuH 

jAlljj Ju aii . <yfi jjjll CiYjjX-dl JA-Jajvj c_ia.LaaJ Jill Ajjjjj Jl 

*— 2*2 Jj—1» u—c- 5U-_S l— jVjS Janson and Raden (1998) .1998 ^ J 

• (j 55 alt Jc. Ia jlaJ (jSau j 5 l j CjLujj Jl 


Chromatographic Methods 

Gel filtration 
Ion exchange 
Chromatofoc us i ng 


JJ' ^JJ! -1 
jjtflj-jll -2 
jaoauutl -3 


High resolution reversed jit J W»* j* J-j J ~4 

phase chromatography 
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AHua'I A_uAxa]I (JaaII Ldl ja. jjLs J jS ~5 

Immobilized metal ion affinity chromatography 
Covalent chromatography jUHI ±4jJ\ Us) j*. jjUjjS -6 

Affinity chromatography <Jja 11 Lai ja. jjUjjS -7 

Affinity partition chromatography Jaa]> Lai ja. jjL-8 

Gel electrophoresis Sja^ll 

Isoelectric focusing ^^*£11 JjLciJl <Lii aic <uj$S3l -1 

Immuno-electrophoresis ajcUJI j_> kll fhaCLJj Sj^ll -2 

(j* Ah ~3 

Protein maping by two-dimensional polyacrylamide gel electrophoresis 
Capillary electrophoresis L^LI Sja^il -4 

Protein elution and blotting technique ojjjjJI sjLjJ uLS -5 

jjjS ^Uaj CjLiLaC. — 6 

Large scale electrophoretic process 
u 1c- L—_jSill AilL* (jt ojjj (jl 4 jaaVI (_)a j 

. 4_aId 4Ju-csu diV Ajiiil LuiLkii! ^Laa-aSI 

: Sija^ Ljlkli, CjUJjLlJI 6“ 10 

*0 u-«) LJulij (X44-18) iy* 0-* 

^_uUJ &AjA2k AajI AD dilk-lA. (JaD jJ ^^jJI oAdI jll ^liJl aIj-aII ^ Igjli 62 

a!^_a £-a ‘LiSjAjJI oALclII JaLs. La oAIdj . I^-Iaj L-JjLx <jjAijil I^Lq-ISj 

4-Sal-s.ll <^9 <u*L-Vl AolixiVl (_pal-Aa.Vl ^jj)l JJ (jt-AjJal -Aajlj^ jl <jjLa3 

Jjj —ui ^ -Id (_jSLaj aJ iAjaId (JjaxJ ^Ad pAj JaLiJi 4_iL\D (jt ^lj a^)Liyi jA^kjj t 

3 ^uaVI —A2*Vl C-4 Ajlaj\x AJ l^L^L jjc. (j^AJ wJaJ_=. ^aI^J JUL! 

(j<u-b5 Jaf'xlt CJjuii AJA.-XJ L Ll a. £aJ>aM Jll jaU AjIaxaII AxajJa^Jl j 

Computed protein efficiency ratio (C.PER) jiijjJ' Aj^il ^ 
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I_ If _j Ic. (j ,.U-u L» jt k»» .>i CiaJ ^saIL jaUI AjjL _^jo*-ij 

formulation jjj£j cjUUc. ^ CaluSill jud <y* extrusion (Jji*UI 

JL_»aJ wil * jf [ - U13a /ji aI ^ Aic. IfjlJala AAC v itj^f ^jilj nOVel ftAjAa AjAC-i 
A_ x& ( y—j_j]a (j—c SA_jAa AuIac Ci lU-v <jjjSij AaLuC. jjL cs^ 

^—1c.j jL»1 au jjj i_p.u ^ . tailor-made J. u ajLc. aJIaj a*j 
lu y> ulXfiuyU jJL*o flat bread i_jaL ^Isi] ^ »aa ^I aat uJ ls c. \ 

. ^a-Si I AA ^J4J IjjUftj f >,A .>> Aa. jj j ^1*11 # AaJ aJ & J^ 

Extrusion jSullj <Jj£*&J1 1 - 6~10 


1$ jaISj ^_yz\ _ia-jjj J)j_ au J ( JU3I <-al$3t dA-ulili 

Sjl j—^JI ^Vuaj i* n^k 4 jl1jjaB l$Iuu3j 4 jSa 9 \fl 1 l >Vi x> (JI£a£I £ J 

^—Ic. ^ i/n'i l!i 3jJl Cjl J ^Aj diljAiLcJI vIiLAaC JIL L<u» 30^ J 4a]l*Jl 

1 Aiuk 1930 jUv^uB ^^3 ^IjLaJLoj Jj! ^jl£ 3j oliVlj A_pJ\ dAiA£]l 

A Lia cljl^UiO a jj paSt3. ^1 \«H 3 * -ltA*3) c-LaB j LiJjAuJi (3^^ 

J—£5*3 »Ja\—^J l Aji&V'j break fast cereal c_»j^3t 3 * a y^W jlksSn <j3ci ^Ui 

. ready-to-eat foods 


2 —^ 3 ® j ^ dAJjiall ciUJ j dil JSIJ ^ jjAB jjJalB CJ^ ^ 

—uall a — 3c.l j j 5 — ^al\ Lu‘3i j 3-31 <LLoJ! Ajac.^^ jja*3I 

^1 i& ^ J j_ 4 jl 1970 ^Ic. Alkinson JiLVl 

ciu-^j lLi_^. \—j^aii jy dVj>^ jiii *u^y 34 lb JjSJal 

^ >31 ck“J^)J ^ c * 3^* . 1 \-Wjj I \y» «< Lc-I jS 

J^S -Textured vegetable protein (T.V.P) ^ J& 
t # * 

-t jla Ajt u^vaD A^AcV) jja ^ J-! ’.S le ja. (_Jloj j . yilVil AjluJj Ajlnf- Uajl^iSj aJoaj ULa 


A—IjjSJIj jjl—ajJlj * ^alaJl If ia ijfa.1 (ja AjA»J1 u*3\aAj 

("high-pressure forming ^ Ja JAA'Jlj 4 ('pasta extruder) 

J^Akj 4 .pregelatinized -u ilafl aLI—^ .•> »,,,) a. n \s extruder) 

LjjtAt 1—aii« ^aIIj (low shear cooking extruder u *aKaa 

J_ikj (jiii j j i soft moist, moderate shear ji-’' JaSm LjJa 



-84- 


Ajjl AiJI Al jaB l)j<(JmI ^AVuajj AjJIc- i_yai 4jL jA*JJ jA j ( COllct CXtrildCf) Aj 

ji-S LjjJajdj Lm ? °175 O-C- A-jjj KjJ&ja i jl ja. Aja jA < _ f It AiUJ.I 

.1 i«j (j~»J giUl Ujia v a tjAau Lluia* jjulL (JoSjldSI jlf> ^ £ jjjJt Aic. 

(JjSjkll jl$p jAj ^XiHj (JjSaiull 4^^2ai £-l^ji AaJ AiJ 4 CITiSp 1 uto^Lo ^L_U_C3J J ASa_^-W J 

cjL-jc^i 2 *—jJjii-Vt 2 -u>lj iu high- shear cooking extruder o-aSil 

. Ljt ^p. AliiUUI j) A Vi'-v ^ V. j A.»iLui AulAiH 4*ii \ViJI ^y, S^jjS 

(jajAl -! jjSjj UL\ aA.111 A-ajfU Ajuij bjy^a i*».a>l ^yj jUJU JiSJull jl^-yj 

jijA Ajaajj Ajl jl~ua] ^yj jiij t$ ^jwaVi aIjaII Ajjl Axil CaljjSJI ^ .'— j\ 

t discharge die tAa. a 1 ua» a^U ^ ^lUt LjIsJIj ^aj rotating screw 

(ji <JS _mJI (ja -ksa^laj .(jjoJL >1 tjlij.la.N.'i L»julJ 17 — 10 (JSauillj 

_a l rv.jj US 6jha ( yjl Aa^j A.aS'a A baiTel AjljkaaJ .VyjJ (_£a!I J jIjA]\ (Jj jlUi 

flights cAl^ _jt_Ual aIa jj LaS die jcjU £ jji. A^Sa yJj <J^-J ji-a o_p« 

^inl — id A — jIj ^y— 11 jt^ajl ^aij Ln» flUwj'i*I (_pSJ (_y4 jIjaII £*-kaa (ytc. 

u a ik*. ^yJo—MijSIj feed section kjl±UL_j a _ . ja^B a. Iku ^y-ljS?! 

. metering section JjSJnS Aiku t«J& Jlk, AjJtft aIUI j compression section 

^ j Uaa flAill UjtA £yku 4_.9 jxu AjLsJaII AjI jko^l (j\j tjji.titl AjCj 

t a>K 4 jjt Ai-It oALoII ^ylc ^Sl jll kit-aUl AlAjj j A_ul Aill SjU! klijwaajJ Aj.UiC- 4 I 1 jAa. ^ylj 

t-» j. 9-»\lJ tJjjlUl 4 jIa] yj U.Wiuiall A- 1 S/ 1 ISUI Ajtkllj .die JjSuIoII Aa.*A Aj^Ij 

k_LsJ\ ^ylj (__ 5 Ajj _ |»La>U -\*l US JL jj*. jyi — A-ulAjtll 4jUt *jj A?>ni a3jUI ^ySU! 

4 (JjS__iia!l <UjS Ap (Jji ^°175 J 3 - ApjJ djUjS-Jl Av>il 

Jj-» jJ) jli J_iSJu3l a_jOs j-. jjUII £ jji. cjjS Aa-aU. ijl jUI a^ja ^ 

jl ^3_^1P j 1—«] A—jjl ja. A—3.jA (_yj ^SjUI oS^j tlnij jIaUI ^ jA_^ 4 jj^Sj ^Ul 

(J il aII ^y— 4 A — !jiill (JaiUSi _>=4^ J 4jl (jaULu Uxji Jjjp jl^pjl J .(jAsivJU 

•(c?» 1=«-4A4 20 (_yi] 15 t> 

jl rods tjl-aa^S ji spheres cijS U sajac. JlsJ .die JjS^all A^ii !j 

Jj ' 1 nt l Ajuju A -v'nl l gjiiil jAUu Lalt ^ AAaIJI lIiA^jj 4 . Strips jl tubes CAijlil 

A___54jj Aic (_5jl»JI dt kiuJall j AulAill #aU1 (J 1c. _y'y^ (yJUl k xjJ al l ^ju Luj jjjSJI 

4jl_p» A^jA ^ If.i (jjSj Ajjlj^ ApjA Jj Aa^sU. g-V U I (jx Aj^Ja^51 _)jtixiiS 

. «.UI _jaU 
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jlulL (JjSia'ifl • 17—10 J&u 

Source : Harper and Jansen (1985). 

> CjLfjLJI Jla~« JjSJuS CiIauLj J j jixu J 

Full- fat soy flour OAufl L>uaJi Jj3 JjSj : Vjl 

Ja_im! _ <*ai sX«3 AjJLdl J5lxIkJ jh dLuSjll I^A ^ Avu ii^ < j* 

antinutritional factors a yui!l t lipoxidases, 

f ■ ■ > »“' ■« A_. U . >1 rendering Jj-Will ajLc. j jib ^ Iwjda jJI 

f -Sj iJS .ill *uJaj* j* Lo£ A*j1_oj Ajj^is S.t~i~ij,^jl jA^Ji J >iDL^Juu5U 

.18-10 
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J-dlS Jjd iSjjla : 18—10 Jlui 

(22.5%) —=>31 0—c( 41%) (jjj—II tj—ftljS^k-A ^-UjjIj £cjtill jj-Ajj 

^—Ic. %3.1 t % 1.7 ^jllj ^I^JI dUlS/l (JS Ji-oj Laiu (5.1 %) 

A iJxal *>a3j <jj— ujLnll j jj-(JSI -LlIaoU A3 <j| VI . C-JJJ^lII 

_3oII AaLaC. A*J julill AjLoC J j La£ . Jjlnllj J^SLAoII AjLixI AaJJoS C (jj-ald3j 

j—^.1 jj l_jj—jjoj Lixl^al a*j . hammar mills. ^lAiduAj ^jull* 

<1 iAUj ^Ac. ^yvinll A-iLaC. I -*- 0 ■ 0-U-3I ^ia> >i ^Ic. d 

^l *> ) dll- ut I^A-II dadaj! A3Aljli pill ITlllls Aj^jVI (j^a.1 jlall ^1 AidoA ) 

• 24% ^1 J^aAj 3^“^ *Jz\juua glull iAA J Aad.u l 

Texturized vegetable protein (T.V.P.) fl j*ll iuLU) cAIujja!! : Lulj 

1 * ’' 'f'JJl! jrl_iJLx-o (jlilU .4 n5~i A^'uJ ^aLuli A-iir.ll ^3 

djl__^jj_*ilS oA-& O^J j»»i A l .u j 4 _£Al! ^ii M l$Aj£ij-b ( -»aTi ^1 ji5l A-LuuiL. A-iilaj 

1 J j —s ,j5 U uBa f.\Cu*.tj .meat analogues ^ _j*Jll cA^n.. ■...*' 

^jAAll ^ J^LC Ijji/ill (J_j3 U-S^J ^j&All Lj_a. r'' J>5 <jjS-l J 

ij\j (j— *a %1 (Jlij ^ > ^ 1 i_iU3l 3% ‘ ^jaI ajxS o£jj* 50% ^Ic. '** 

(^S 50 j> .^aJI ^ ^nitrogen solubility index (NSI) jja.jjUt aj^Ia ^ULi jjSj 

NSI Aj P)AAll ^j^xe u j• ij^ ^Aijujttlj Cxi-<a^ji A3 OLixI^jaII ^jAajo ^jl ^ir. 4 7 Q 

(J5( i J - 1! Ajjt ja. t >jiiA tlijAa. cSlli ^ ^ylc-Vl NSI jxjS (jl ilui. 30 24 t^y* 

■ TVP ^lli^ (jjJLi JAJl'JI <iL r. 
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S AiL^a^l JaS 'jj- -xll JjS-li jl L y*sll\ Jjj (jij_j^xl ^ uk y JxC- j 

*• — !jb J %40 (J—B 15 (j-oi £ jl Jj—J (J jiaxl 4jjkjfl £Sjl ujlljj JjJIj JA^all jl*-?. 


4ii> «B (jinlx^Sfl j! <i»A»xLaB ^^LxS/l -t.^*i..A i __ Ujc. jx jjlS I jl — pH —B . k . u^i 

^jj .\uSijjiiik ji fj> ■ * V~ -Ul ^.Xjj jl ^jjjjmB i pH —B (_ K> i ~v J 

U—“B (J • ••Bjj (JJ 5-5 <jx Ji5 pH —B iai*Aa J ‘ pH —B <<“* »4jj] 

r-3j ij ijj <_>A«ii Lii^ Uiu 4 jjUll TVP _1! chewiness ji doughiness 
> more tender »ji^—k j!_£i ^Vi41 ^jj ju>^»B Jii 4 8-5 (_yB pH —B 
• firmness <jx iiy %3 Jia- ^jpja-aB 5iLi>l j 


(jjl— jixB J 4 —i jlxB jl J —xBj J J a A _jLxj! (j£xJ <-_ajkjaB a jka 

•i—Jjj&j JLo Ay Jajl j^B (jjj£a] 4 * ^ xB *JjLa£jxB j l!:L:— j 

1_JJ—J£ <L_o (jiaxajj Jajli^tll <ajj] Jdii! ^°104 — 60 (_y}) tjj a iiuB _>aj ^ t ^j j .^ B ^B 
ij—x) k i u -il l .kj lav x B ^jajKi LaS j 3 jla.xB .-1 jjJla JaiLaxlB jl$a. 4-a-ixJ i jkal' v*i!j 1 _ s Aj } ft IxB 

<alx»B Jjd ya J^a JSiiaj (f°204 ,_yB 149 J») »jljaB J (,_Sja j aw i 61 JB 7 

jji. J_uj 4_ix JJl j_5 jJI ^ B«B 1« »■ J 4 >B ^ t*iiaB jr jy* ^ac.j 

—xa_»B j l_ vjB jj— solj (_yjUI l->«.t,x!>lS AjJayui j JJxlj 4j]j die —II (jx 
Cji j u —»j a —^jUi« UL5 £iixB ^kL cutter ^-kliB ^yLj <jx superheated steam 

. %6 jaj 4x. jjxJ jjjkJB A <. ..‘1 ^ ;—&La-xB ^jSj CjS jB 




. JjS (jA TVP iliJjlai : 19-10 Ji«i 
Blended food products aIsjIIaII 4jj&VI d»bui»: lilti 

jjJ _j_ Jj_ \ j t_jJlo) ^jIac. jl£l 'l^_l9 kliLaaia 

^ ■- £tjt i £— 0^°_) -■*> ^jj ((JaLuJIj — (jlift/l Ajjjjll ( Jj^-ol ^1 1 

I^jI. xu^l j 4S±*-a v. t uaij JaliJl clu^ jAiall <Loj5 £j9j^ 4j 3 *^ ^jxAaal l 

. i yJL 4.1nntfl j* ^>1 ji! 

CSM<Jo ^llnj ^ ^>JJI j Ljj.wa31 J_^9j 0^)Al\ JajLk-o JbulLk^aB <il£j ^Jul ^j-«sj 

(j—AJill £jj3—4 ©jjJl jj-i jjSu j Com/Soy/Milk Jjfri ^ j 













d!-dll-illj ,j4.lll <. i l x fl ^jilllj _>*—■ ~ jy* 4>“-^ J_>> 4 1 j^ ij» ~i\> A U j 

. ]a ^IaaII ^ ajjill ^ja V-AJ Ajx3_y! sjJI jl i (jAxdlj 


CjS IaIaII ^ S » '"'.-: -U dj-lA jjJ aJ y^.*iU Ajl S _jl»iVl J -> 1 J 

* 

j—; j<* jSSl iJjaj-o jj* Rizviy ^jj >1^ Ij- FS — 11 (*4 

_2fc._^3fcJH _S dj jjoll -lie. (Jjl_jui!U ^a Va Lo^ Ajj £ _)!_£) Ajd- ^Ui-j AjSojJ £"l jIaI^ 

. extrusion ^juiu jyLlifl Adi ^ Super Critical Fluid Extraction (SFE) 

Storage of Legumes £AJ>M OD^ : 7-10 

x-i.—J jlu A—uju A-l^i Axxx^a (JxxaLx-aS (Jjidl AaxIaI 

»J— 4 ^>__lljj (ji <ud! I— jjjySa l_^»i Xi dlaSjJull jli l$A.lljlj l^lc-ljj CjUUaLo 

‘poor man meat jjiiJi jU^yi *aJ l^ir. ^ylk; -oi j Cdd j»Uii J-lo oUl_jLli 

dll— a. jJ A k^ali. 4j— yC. xijjJa ^ t j -ij JAJ ^dLa sjtC. _£ jlxlll jLLiil ^jlc- Ajl Vj 

J—ic. dl— -iljidl villj A,i^jaJ «J_ja ^ A»x yj Ajjdll »j\ _ja1! 

J_ *J *t yjl I^aUxI J J l$l J ^ JJjtll \_iLa. -ilij J-ijJJ l$jj_^Aj 

: ^,-L L^s2-du L& j ^=>il ? _pd' v>yl'j ^4^' - 1 " J 

: ^uakJl 1-7-10 

: t’ l fUii fLdl ui j*1j : Vjl 

—« J—4? ^-lill SiC. t-LJli ijjA-JI S J _>*£id ^yj-oiVI dJi j 4£- _y* Jjls 

^-jaj) A dtA ul l S jI^jaII AajJ hll a'i j i jj^Ajll e.Lui S jl jaJ! CajJj Ajuuill Ajjla^yi 

jyA —yi t_Jj—d Ax. Jjic. ^Aid AjjJaj %80 j»° JX» AalLdl A .ju a. i . 1 1 Ajjia_^11 Ai& 
j A tAij frLJlj ^s^asVI -5a 11 (jl VI jiil' i>“ ^jVl dtx.Lui dudt (JVi. # UU 

A—A _y ^-iJJ A ji .a 'i i A_i^ia_yt ^_pil «■»\\ ^jU lillj »J4* 

t5— 3 J ‘ »CJU jjjull XJ jJZi Ax _yi y» (J1S5 jjj^Ajll frljjl SjI^aJI 

^SAydjj . »jl* djl j LJS ^>d_^j lillj jAjjj frUL jjidl XJ^jiSl ^^xoSVl -wt l 

^jj^Aoll clxl AallxJl Ajxdll AjjJa_>!! j Axl\j«Jl A_ jl II dlA_^Ji 

. tUIb jjdSl Ulfc xj_^!uJ is >~aS)l\ AaJI <& I j£ j eL»Rj j_jjJ 
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^Aa^> ^aJLj a^AtlaJ! a^A Ac-j&lall jjjJl Aj^Lk-o Cjlll^lill (jjjid (_£jjj 

Ajl V^,(jJjiki!l eJu Jjla j (jjjpall $UjS Ajlx xu ill Ajjiajll j ajI^^Jl A^jJ g'lsjji^ £a A-k-ali* 
^-ill jjAill jj <_£-} jj Jlii — a^hUa ijC- UllUa (jluu ^ Jjill (3^ La£J — 

jl Ajaj^)—£Ai!l .Ixj jjjJl tilt ajl^>Ja ajLi j ^1 jl j^n.'x II Aic. Aa^j-a^Jl a^fclia jy* ^iLd 

. AjiajuSI Aj^iajJl j a J^pJI A^l^J (j-a AjujjLLc c_ij^ia di^J Ig-b^id ^!aj 

: crf^' **i JJ^' ftj* • liJlj 

djl^)_la (j&9 jj^^-ill AjLftJt] A->jV^ A*j LAuj jjAill ^1 jfi jS l—JJ ^Ic. Aa._^J 

a^jl^j_:*Ji Aa^jJ l —jcjj 3 _jLaaj ^uliill a-i^. jl VI ^1 x ^firvl l AljA^w dllii AjjlLa Aj j.'v.ttll jjAaII 

jl j__ijidll aji^a* A^.j,B £-® AojuaiJI ^lijjU jjjidll aLul <.iii.rt.ilI AjjJajllj 

1 Ijila ^)AX-J ^3 | -»°20 j aJ jI* a ! 1 aj jsJI AswjJ £a Aj Uuill Aj^Ia^SI 

An mill AjjJa^l! j aJUI ajl jaJI j;U A^.ji ja51 IaIij Ajja^l diLJjiLlI ^\ jS ^ 

aJ a J j_la £A Ui^V j l^Jfrla jjAili ^»l ji ju£ jjAd C 5 ^[ jjJpk-JI *Lit A-JUdl 


: jjiJJ j 

j w 'A diUjlill jjjid AjIaC. L—L 2 kl xrfaj djl^iij a^ c* till_iA 

L5 _jja ^ jlaJI jl-iaJL jL-aSlV) sjua^ ^1 j plasmalemma UaIUj!1i11 j 

jjJi _li! al j^.1 Aic. 4ji Quj i AaLo*J A. i> . aVi ^^LkJ! jjc Jlxlijj c llaJI 

_juj 4 AiiaJ l^J tdi.V-vJ L5 _la^i^ll Aj^aL^JI ^jC- lja*A jldaJl L . ..). \-v b Aiji^oJi 

^ a *vj4j. ^v\1 _ a <J £j <3^ aJaj!^ 1\ * - ^*»*ua ^1!^ dll_ / )AatHi oAA 

djUdao | disintegration (lU^) ^ J! ^ 

^ 9 4_ >Hrt«‘u djLil jSaII JJ^ dilils U*!^-2 w UijJl dst-Aua. j! l3j^xa1I 

L .la u j protein bodies ^dujjJi a1^»j protein matrix ^j^Jl ^wll 

aj!^_ 2 *. 3° Auwlla ^-Jl J^>ia diad dij^sw La \ jU ^-^LaJI ^AaJI t^j 

_la (jl Lolu 4 V ^UajJl l^A ^ diA^J ^^all dll^i^ll jjla Aj fmJ <J_^la^j 

U ^-v VI j^j c j2w AaB ^11^ ( AaUc. 4-u.vui Aj>l=»j j AaIIc. ajl^^. J Alu^li ^jj jadli 

(jjjidll SA>q J_^la ^ Jliill l^A jljjj j 4 aILv^JI diLaj J^Vl JaUiil A adlll Aujjj^JI 

«v.l l 4 U.u l ji ^^L>«v*tl l AjIaC ^>jllJ l^lx.-yj Laa jll Aa^jL^aU AiWl AjIaC- <.*“ lA-vi La^ 

J_^1 jj (jli ^^lall AJilzJl AjLiC ^jlii Aaj^aII djLm^Jl j>A (J^ J * t-tjjl 
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^jfl ■ i. ATilyil CAjaa^JI ^SLi Lm*»u tffty 4II jo£- * 

J 


^jLuSli c-uSjSfl 2-7-10 

,jJI 4*it .« H (jjjadl vjjjii Cuu Lum Vj aLjIo a-ld ilAjl jLII (jjjau AjL»£. <_£4jj 

(j—A^jaJVI jj—e jji—ill (_5 J— "'•VA jjiL-iijl A. ic. ij CJjjJj^lll ( j-j(JLkJ J 

fj —c.1 jiB £—jjjjll modification Jkpu *.*iwj US i Aiudill (jdUa.'in j (jJjiijlaJIj 
(dissociation *2l—Sjufl j ( aggregation v J —£11 UaiiS conformation j#;jjill 
A—liuVI j id rtV I (j^il Aauli jjujjdl Aj^4*j 1I <Cuill Tij (giyC8tion AjSjlaJlj 

(»—j o*j iiiiljijjjJi oLuj£U susceptibility cAisijjiS iu n L.** a^«U«VI 

j aHai it l U JjL- 3 /yij_^ill jjdliiJ ^1 yij iill Ajlar. LiS . Aj«u^l Jii 
*1—dl u—^“Jljjj water- extractable protein *U1L 

• Jf- oh-jj^i £1*0* j 

Jj4 —i Jj ** >* (J— . 1 I juS lulu lilljA ^ j <LJIi (jjjaollj LasJ (jjA-dl 

Jji® US %43 (Jl Jji® j Ujlllj Id jaUUD ^a US %1.7 <>*) UJ*- 1 ® U - ^yjM 

‘« <l a j A__jj*4l (_><al — < »y i AjaU £*j jjjjiall AjLiC. j . { i# jl4_>nll 

A UU « tt Ju j i (jAj Sjjao Jjlil Cliji U Iji AaaciU, 3auU1) jjA Ajjidl jjJ«Ua.VI 

jjJaUaVl j jix JifBii ClSltluB j* t ‘u jaJ 4jLc (JiJ AbLvJI AjjljaJ 

. Atii i il jjfc Ajild |jigLu>Vl -\.xl Aa^j) j,* J£)j • jdl Aii/uil 

A » n li C' A .-'nd'nii l (jjri «i d$ I-*ijA-v CiLljiiB j—Jjij AjIu~. JjjJ 

x_jJ5 jS (Ji AjjuB cJj I .>14 Jjlij 'll IfjSl j t jjjiDUjujBj ,jx*lull 

jiljJ l—*NI j tj— ja«jj3>uS1I j jjiAjujil CiUjJjj iwu AaaqU. oIjUaxJ) »4* J>Ub ^ 

. i*it j 

: i&jMj oaJjSJ 3-7-10 

•4—3j a»J >1 El-Tabey Shehata etal(l 984) oj^il j ^Idl ^ 

I* J JJ^*® J IJ*1» *j^Ic. Ai ti « idjjla Cukj (jdJl JjiB jajij Oljjjb jft 
4_«J Ifdc- lUdl fj (jdl j (J4LB Jjdl jj4j jL 3 Oij** ^A>UJI WjuUd 

•JJ * s « u -i AmSK »U j^ 4 2.3 Olij^ 3 1980 flc. >(U ,^4 i4UaaJI 

I—*1 ‘ l AJ»J jSju V iJijj C i U a a-h ju3 ^ j tejUB IMxu A-j_^j 

j ljS 140 l^i* JS ) Cjlt_jA>A» jj«uiik jfl Ij Atuui'i 4ia ^ ^1 jliS 700 ) ajs'JI aj^SJI 
( (* - >* / ^ > > 1 ’3) (3*J® J—• laliil J liuj^j LJ^Ulu 3jaV idbj | 

A—dail ji (3 2 / ^°150 4ic. j | ^l>-a j 1:10) Uudl oUj ^4 JaLJj 
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—ft J_£ < j jlLa j (j1] 10 %yC.j^ 100) 4 (>& (Jil4ll (j-« SjJaJI 

(j 4 cjl jjc <jjIja!\ dlij ^ du.iajjjl J j JjjSj jSII c£L.UlJ1 

til!—ii^J! 17 10 f -Sj JjAaJI £tdajjj <uSjiuil>LJl till jj*JI j ^oL-oll till ^lC. j l 1 K> I ^i,„\ I 

. 1ftjjljl 4>ni J_jill j oA-ii j 4j"v y.jjJI 


Ujjbl <ajaj Jjij iJujaill j 4ja.jlj;i4t jj^al^iJI : -17~10 Jjift 

. (jjjiJul f. Lui ^aVmuaH 






Sjjull 


tlijai Jl jiw 


gjL. 



0.001 

536 

544 

514 

521 

:4iUJI jjLH 
((*>■) 1000 ujj 

0.001 

462 

469 

434 

441 

(J-) ^ 1000 ^ 

0.001 

1.158 

1.161 

1.184 

1.182 


0.001 

140 

139 

138 

138 


0.001 

149 

148 

147 

147 

(%) ^Uisyi 

— 

96.7 

94.2 

99.3 

99.8 

(%) c^y\ <ud 

0.05 

2.8 

2.6 

1.4 

0.87 

\^/i + V% J 

0.001 

7.72 

7.67 

5.72 

5.59 

(>-Vl t*) u^' 

0.001 

2.2 

2.6 

3.4 

3.2 

jjiiS 
5/ (U~*a.) (j>lll 

0.05 

7.6 

7.4 

7.1 

7.2 

10/(Lu*S») 0_}l^>Ul 

— 

7.8 

7.8 

7.9 

7.8 

10/(1 n.i%) t_li=dll 

— 

17.6 

17-8 

17.9 

18.0 

2 5 j ^JAX« 

0.01 

236 

236 

246 

247 

1J L-J^aLiSl 

0.001 

318 

315 

299 

294 

^JA\A JjLui (*>-=*■ 

0.001 

321 

318 

301 

296 

(^■) 0*0* ^ <_$-“• ijj3 

— 

1.010 

1.011 

1.011 

1.012 

(J-a/^) 4ac.yi3l JjlvJI AiljS 


Source : El-Tabey Shehata et al. (1984). 
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O y it y j jX'l 4 j 4 j -v y\ ll' ..— \ I . r\V -1 I 3 . 1 0 ^ 

. 4.1<al» all 


, f y j aul flSl iltl x S £jj# UjSjj Jjil jjJjI i&jlju 1 : 18~10 J>^ 


Ki 


* 




jjLS 









w U*> jL« J 

J—*j 

J 



525 

531 

534 

525 

528 

:44La31 jjiJl 

1000 ujj 

0.01 

461 

551 

455 

443 

448 

(ij- 4 ) a jjj 1 000 

0001 

1.138 

1.174 

1.175 

1.187 

1.18 


0.001 

144.8 

1366 

139 

139 

134 


0.001 

151 

146 

149 

149 

144 


— 

000 

99 

97 

96 

100 

(%) ouiyi 

— 

1.7 

1.9 

0.8 

2.3 

2.7 

(V 2 + V%) U*—M 

0-01 

7.54 

6.28 

6.64 

659 

632 



2.9 

3.0 

2.9 

2.9 

2.7 

A ;4 jjjuft 

5/ 

0.05 

7.0 

7.1 

7.6 

7.6 

7.3 


0.01 

74 

7.4 

8-0 

8.1 

7.6 

IO^Lwa.^ C- ajajII 

0.05 

173 

17.6 

18.5 

186 

17.6 

25/^.^n 

0.01 

250 

233 

239 

243 

243 


0.001 

279 

313 

310 

308 

322 


0.001 

281 

316 

313 

310 

325 

(f>) (jjj 

— 

1-013 

1.008 

1-010 

1.013 

1.010 

( J*/^) V yjt Jjt-Jl oUS 


Source : El-Tabey Shehata et al. (1984). 


L.«..w»CJLLo J 4 - 4*.jijJ ^ »>a jij t>t LJ 

.19-10 f5j JflaJ 
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SjiL U>bj (_j4LB Jj4U ililiua j : 19“10 JjAa. 



Source : El-Tabey Shehata et al. (1984). 
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. yi £4 4jluu j*j ^ddl dj*^ : 20 10 d-i^ 



d>-^ 


:4iUJl jjidl 

517.35 

(l**.) i jAj 1000 (jjj 
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